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"To suppress what one conceives to be the truth, because it does not accord with the views 
of colleagues, i!l an enormity hardly conceivable to liberal-minded men. "-Committee Report, 
Page 8, 
"The statements in this and other publications of the Bureau of Soils have given opportun-
ity for uncertainty as to what was actua lly in the minds of the authors. and in an address, de-
livered as President of the Association of Official A~rricultural Chemists. afterward published 
as Circular 105, of the Agricultura l Experimen t Station of the University of Illinois, Dr. Cyril 
G. Hopkins justly criticises the above conclusions as not being justified by the facts published." 
-Cha1·les E. ThoTne, DiTector Ohio Aoricultuml ExpeTiment Station, Page 55. 
"An examination of the Rothamsted publications at hand confirmed the correctness of Dr. 
Hopkins' quotations and justified his criticism. Nevertheless it appeared best to your commit-
tee to write directly to Director A. D. H all, of the Rothamsted Experiment Station, r equest-
ing an expression of his views relative to this m atter."-Committee Report, Page 52. 
"I have carefully considered Professor Hopkins ' address which he had sent to me , and as 
f~~or as regards the Rothamsted experiments h is criticism of Professor Whitney's treatment of 
our figures is quite justified. I cannot agree with Professor Whitney's reading of the results 
on the Agdell field in the leas t. The figu res he quotes for wheat are hardlY justifiable as approx-
imations and are in spirit contrary to the general ten<•r of the particu la r experiment. * * * 
In my opinion the results on the Agdell rotation field * * * are directly contrar y to Profes-
sor W hitney's idea that rotation can do the work of fertilizers. ··-A JJ. Hall, Di1·ecto1· Rotham-
ated E xperiment .Station, P age 52. 
"Your committee is of the opinion that this letter gives abundant jusLification for the 
position taken by Professor Hopkins that t he theory of mainten11.nce of the soil fer tility through 
rotation of crops is not supported by the data of the Roth amsted Experiment Station a s quoted 
by Professor Whitney, and shows that the Director of the Rothamsted Experiment Sta tion will 
give as little sanction to Asst . Sec. H ays' statement regarding the ma.tter, as expressed in Cir . 
No. 22, as he does to the conclusions drawn by Professor Whitney. "-Comntittee RepoTt, Page 53. 
"President Hopkins is in no need of vindica tion by a committee of this association. The 
facts in the case speak for themselves and every chemist and s tudent of soils whose opinion is 
at all worth y of respect will amply s ustain him in the interpretation of these facts. The unan-
imous action of the committee was inspired, above all e lse, by the desire to discharge a duty to 
those who rely on the association as an authority as to strictly scientifi c methods of research, 
and the practical application of the results of such work to a~rriculture . ··-·-Committee Report , 
Page 9. 
THE STATUS OF SOIL FERTILITY INVESTIGATIONS 
INTRODUCTION 
BY E. DAVENPORT 
This circular is published in order that Illinois farmers may 
know the outcome of the differences between the University of 
Illinois and the Bureau of Soils of the United States Department 
of Agriculture in respect to soil fertility. 
It is well known that Doctor Hopkins, in company with chem-
ists generally, maintains that some of the chemical elements es-
sential to plant growth exist in most soils in limited amounts; 
that these amounts can be increased by additions or decreased by 
successive cropping, and that the one tends to larger and the 
other to decreasing yields because the amount available for crops 
is a limited and somewhat definite fraction of the plant food at 
hand in the cultivated soil or immediately below, although the 
·proportion made available during a season varies greatly with 
different soils and with different seasonal conditions. 
It will be remembered too that Whitney and Cameron of the 
United States Bureau of Soils took a new and radical view of soil 
fertility, maintaining in essence that practically all soils not only 
contain sufficient plant food for large crops but that the supply 
will be indefinitely maintained without any additions of manures 
or fertilizers; that the failure . of crops, aside from physical or 
seasonal influences, is due to the injurious effect of toxic sub-
stances assumed to be thrown off from the roots of plants and 
acting as poisons to the same kind of crops; that the toxic ex-
udations of weeds are deleterious to all crops; that the beneficial 
effect of manures and fertilizers is not due to the plant food they 
supply, but to their neutralizing effect upon the poisonous prop-
erties of these toxic compounds; that the cheapest way to sus-
tain yields indefinitely is by following one crop with another not 
sensitive to the excreta of the preceding crop; a:nd that the pro-
ductive power of agricultural lands can be preserved indefinitely 
by judicious rotations without .the use of manures or fertilizers. 
The logical conclusion of this theory of the Bureau of Soils 
is that in practical farming operations all matters of fertility 
may be neglected, providing only the proper rotations be main-
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tained, a doctrine eagerly embraced by farmers on failing lands. 
These views being circulated freely in Illinois where serious 
soil studies were in progress and where certain sections were al-
ready suffering from depleted fertility, the University felt obliged 
to protest against teachings that were not only new and extreme-
ly radical but calculated, if erroneous, to do infinite damage, the 
objection resting on the ground that the · conclusions were not 
warranted by the data presented and that the promulgation of so 
dangerous a doctrine should at least be postponed until more 
conclusive data could be produced. 
The burden of this protest naturally fell upon Doctor Hopkins, 
in charge of the soil investigations, and his criticisms were utter-
ed from time to time as made necessary by the repeated demands 
from Illinois farmers and editors. This was substantially the con-
dition of matters when in 1906 Doctor Hopkins read his address 
as President of the American Association of Official Agricultural 
Chemists at their annual meeting at Washington. 
In this address he reviewed the situation at length, showed 
the incompletene&S of the data, the erro~eous conclusions drawn 
therefrom, and the dangers certain to follow the widespread cir-
culation of a fallacious doctrine when backed by all the force of 
official federal support. 
This address was immediately referred to a committee ·of 
seven of the most able chemists of the associ~tion charged with 
the duty of reporting upon these points: Was the president of 
the Association warranted in speaking of this topic upon such an 
occasion ? Was ·his treatment of the case and his use of the data 
accurate and were his conclusions fairly drawn from the data at 
hand? 
The report of the committee unanimously justified Doctor 
Hopkins at every point, and this circular gives in full the method 
of work of the committee, the data handled, and their conclusions 
upon the case. 
The publication of this matter is the more important because 
it was omitted from the proceedings of the Association as publish-
ed by the Department of Agriculture, although the report was 
unanimously adopted by the Associ~tion of O~cial Agricultural 
Chemists. 
After the omission of the work -of this committee from the 
published official records of the Association, as printed by the 
U. S. Department of Agriculture, the bare conclusions of the 
committee were published in SCIENCE, the organ of the Amer-
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ican Association for the Advancement of Science. For want 
of space the full report was not printed. Besides, SciENCE 
circulates but little among farmers, so that such a publication as 
this circular seems to offer the only means whereby the farmers 
of Illinois may secure the facts concerning so import~nt a matter. 
Aside from this introduction·, Circular 123 reprints the work 
of the committee without comment or further discussion of any 
·kind, the University being :fully content for the farmers to have 
access to the work and the findings of this committee.* 
The reading of this report in detail is recommended to those 
. interested in knowing the latest scientific knowledge upon the 
facts of soil fertility, for here the reader is clearly free from the 
personal bias of any individual. Certainly no more authoritative 
statement could be had from any body of scientists in America and, 
since this ·committee includes in its findings the best European as 
well as American data, it may be fairly said that the contention 
of the University of Illinois as ably voiced by Doctor Hopkins 
has been tried and passed upon by the highest tribunal before 
which it can be brought. The conclusions are therefore both in-
teresting and important to Illinois farmers as· giving the best ob-
t ainable information upon which they may base their system of 
land treatment. 
Furthermore there is a national interest in a question of ,such 
tremendous import as soil fertility. In the midst of our enormous 
agricultural production, so widely heralded by the ·office of the 
United States Secretary of Agriculture , and with the continued 
teaching of a national Bureau that soils do not wear out; and, on 
the other hand, with the call of conventions and the appointmen~ 
of national and state commissions on the conservation o£ land and 
other natural resources, and with warnings of soil depletion from 
such men as James J. Hill and from the Syracuse Convention·, 
called to consider the problem, "What to do with twelve thou-
sand abandoned farms in New York State,"-under these condi-
tions, the publication of this circular is both fitting and timely. 
E. DAVENPORT, 
Director Agricultural Experiment Station, 
University of Illinois. 
*The a dd ress in questi on upon wh ich this report is based is p r inted in Circular 105 of the 
Illinois Experimen t Station . 
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CON'rENTS 
(l) A statement published in SCIENCE, October 23, 1908, sum-
marizing the Report of a Commit.tee consisting of seven* of the 
leading agricultural chemists of the United States, represent-
ing seven different states, and· appointe·d by the Association 
of Official Agricultural Qhemists, to investigate in detail statements 
made in an address by the President of the Association in opposi-
tion to the teachings of the United States Bureau of Soils " that 
practically all soils contain sufficient plant food for good crop 
yields, that this supply will be indefinitely maintained," etc., etc. 
(This address was published as Circular 105 of the University of 
Illinois Agricultural Experiment Station.) 
(2) Circular 22 from the Office of the Secretary of Agricul-
ture (Exhibit D), containing statements by Assistant .Secretary 
W. M. Hays and Milton Whitney, Chi.ef of the Bureau of Soils, con-
cerning this address. 
(3) Comments by Cyril G. Hopkins (Exhibit E) on Chief 
Whitney's explanations in Circular 22 from the Office of the Sec-
retary of Agriculture. 
(4) Detailed Report (Exhibit K) of the Committee of Seven 
appointed by the Association of Official Agricultural Chemists to 
"consider in detail the questions raised in the address and report 
at the next meeting of the Association". 
(5) Extracts from Circular 70 (Exhibit G) of the Ohio Agri-
cultural Experiment Station, by Director Charles E. Thorne. 
* The members of the Committee, appointed by the Vice-President of the Association, 
Doctor John P. Street, Chief Chemist for the Connecticut Agricultural Experiment Station, are 
as follows : 
Doctor L. L . VanSlyke, Chief Chemist for the New York Staie Agricultural Expenment 
Station. 
. Doctor Jacob G. Lipman, Soil Chemist and Bicteriolo~ist for the New Jersey Agricul-
tural Experiment Station. 
Dean R. J. Davidson, Professor of Chemistry and Dean of the Science Department of the 
Virginia Agricultural and Mehanical Colle~re and Polytechnical Institute. 
Professor B . B. Ross, Alabama State Chemist and Chief Chemist for the Alabama Agri_ 
cultural Experiment Station. 
Doctor F . W. Woll, Agricul tural Chemist for the University of Wisconsin Agricultural 
Experiment Station. 
Professor A .M. Peter, Chemist and H ead of the Chemical Division of the K entucky Ag-
ricultural Experiment Station, · 
Professor C. L. P enny, Professor of Agricultural Chemistry in the Pennsylvania State 
College, 
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Part I •. 
THE PROCEEDINGS OF THE ASSOCIATION OF 
OFFICIAL AGRICULTURAL CHEMISTS · 
To the Editor of SCIENCE: The Proceedings of the Associa-
tion of Official Agricultural Chemists for 1907.have just been pub-
lished as bulletin No. 116 of the Bureau of Chemistry, U. S. De-
partment of Agriculture. By order of the printing committee of 
the department, the portion of the proceedings referring to tbe 
report of the committee on the president's address, 1906, has been 
omitted in the bulletin, as was also the president's address itself 
in the printed proceedings for the preceding year (bulletin No. 105, 
Bureau of Chemistry, U. S. Department of Agriculture). 
It may be stated in explanation of these omissions that the -
President's address delivered at the annual convention of the as-
sociation, Nov., 1906, among other matters, discussed receritpub-
lications of the Bureau of Soils of the U. S. Department of Agri-
culture and took decided issue with views set forth therein. The 
president~s address having been published elsewhere (see below) 
it would seem only right that members of the association and men 
of science in general, who are interested in the question at issue, 
or in the larger question of the liberty of free speech, shall be 
given an opportunity to become acquainted with the report of the 
committee; on behalf of the committee, I would ask, therefore, 
that the enclosed portion of the proceedings of the associ~tion re-
ferring to the report, as prepared by the secretary of the asso-
ciation, be printed in SCIENCE. 
University of Wisconsin, F. W. WOLL 
Madison, Wis. 
In the absence of Chairman Woll, Mr. Van Slyke presented 
· the report in behalf of the committee on the president's address : 
Report of the Committee on President'sAddress(1906): 
By resolution of this association at its last convention, it 
became the duty of your committee, "after consultation with 
the Secretary of Agriculture , to consider in detail the questions 
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raised" in the president's address.! These duties your commit-
tee has performed, and now desires to present the following 
report and be discharged. 
The character of the work assigned us is new and without 
precedent. The essential facts appear to be that the president 
of this association, in his inaugural address, speaking on the du-
ty of science to agriculture in guarding against error as 
well as in discovering truth, expressed views antagonistic to 
t hose published by one of the bureaus of the Department of 
Agriculture and criticized adversely certain of its published 
doctrines, designating the publications specifically and the l.m-
reau by name. These being the facts, as your committee under-
stands them, there seem to be three pertinent q uestions to be 
considered: · 
First, Is i t p'roper for an officer of this association to criti-
cize the published work or doctrines of an institution or of in-
dividuals? . 
Second, Is the association responsible therefor? 
Third , Did the president correctly state and construe t.he 
facts, observa.t ions or statements upon which he based his criti-
. cisms't · 
As to the first question, your committee is of the opinion 
that liberty of criticism of this sort is entirely proper and, 
more than this, is necessary to the existence of a scientific de-
liberative body. Free discussion, such as obtains the world over 
among scientific men, spoken in convention and printed in jour-
rials, is indispensible to progress. To suppress what one con-
ceives to be the truth, because it does not accord with the views 
of colleagues, is an enormity hardly conceivable to liberal-
minded men. This principle, once admitted to govern our pro-
ceedings, would put an end to the association 's usefulness. 
As to the second question, it is the sense of your committee 
that the association is not in any degree responsible for the 
views expressed by its members in debate or public addresses. 
That, beyond enforcing ordinary parliamentary laws and cour-
tesy, the association does not and should not exercise censor-
ship over debate or other discussion. Views expressed by mem-
bers are to be understood as their personal opi nions. The asso-
ciation is responsible only for that which it has authorized by 
formal vote. 
In attempting to answer the third question we have care-
fully verified the figures and statements quoted in the address, 
by comparison with the publications from which they were de-
rived and by correspondence with the persons familiar with the 
investigations under discussion. We find them accurately stat-
ed and properly used in a legitimate scientilic discussion of 
matters of the greatest interest and importance to agricultJural 
1 President Hopldns' address on the du ty of chemistry to agriculture , 1906, was published 
as Circular 105 of the Illinois Station. 
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chemists. In our opinion, the facts as stated in the president's 
address are essentially correct. 
As supplementary to this report, your committee submits 
as exhibi ts to be filed, the following documents bearing upon its 
worl{ and leading to its conclusion: 
A. Letter from Chairman W oll to the Secretary of Agri-
cultur~. 
B. Answer to same from the Secretary, January 19, 1907. 
C. Letter of March 25 from the Secretary transmitting 
Circular 22. 
D. Circular 22 from the office of the Secretary of .Agricul-
ture . 
E. Statement of Dr. Hopkins in regard to Circular 22. 
F. Letter from Director Thorne explaining his"po::-ition. 
G. Circular 70 of the Ohio Station relative to Circular 22. 
H. Circular 105 of the Illinois Station, being the president's 
address , as published in pursuance of the resolutions of the as-
sociation. 
I. Bulletin 167 of the Ohio Station. 
J . Farmer 's Bulletin No. 257 of the Department of Agricul-
ture. 
K. A detailed discussion of the issues involved under ques-
tion No.3 above, prepared by Chairman Woll with the assis-
tance of some other members of the committee. 
(Signed) 
L. L. VAN SL YKE, 
JACOB G. LIPMAN, 
R. J. DAVIDSON , 
B. B. Ross, 
F. w. WOLL ,1 
A. M. PETER. 1 
Mr. Lipman spoke at some length concerning the necessity 
of the association fulfilling its duty both to the farmer and to the 
scientific world in taking no equivocal position in regard to the 
methods of scientific research, approving only such as maintain 
the highest plane of intellectual integrity and conservatism in the 
deduction of conclusions from the facts. 
President Hopkins is in no need of vindication by a commit-
tee of this association. The facts in the case speak for themselves 
and every chemist and student of soils whose opinion is at all 
worthy of respect will amply sustain him in the interpretation of 
these facts. The unanimous action of the committee was inspir-
ed, above all else , by the desire to discharge a duty to those who 
rely on the association as an authority as to strictly scientific 
methods of research, and the practical application of the results · 
J 'l'he signature of the absent ch ai rman of the comm ittee, F. W . Woll, and that of A. M. 
P eter were appended subsequent to the meeting, the report having been submitted to them. 
T he other absent member of the committee. Mr. C. L . Penny, signified his a greement to the re-
port in the main. but took exception to one phase of it. a nd his name. therefore , does not appear. 
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of such work to agriculture. The members of the association 
are not only affiliated with control and research work, but fre-
quently serve also as teachers in our agricultural schools. They 
should not, therefore, shirk the moral responsibility imposed up-
on them. A negative attitude could not be assumed in the dis-
cussion under consideration, nor could ib be honestly ignored. 




UNITED STATES DEPARTMENT OF AGRICULTURE, 
Office of the Secretary - Circular No. 22. 
REPORT ON STATEMENTS OF DR. CYRIL G. HOPKINS 
RELATIVE TO BUREAU OF SOILS. 
U. S. Department of Agriculture 
Office of Assistant Secretary, 
Washington, D. C., March 16, 1907. 
To the Secretary of Agriculture: 
Sir: By your reference I have investigated certain charges 
against the Bureau of Soils and Professor Whitney, ~hief there-
of, made in letters of, and in an address by, Dr. Cyril G. Hopkins, 
President of the Association of Official Agricultural Chemists, 
and Professor of Agricultural Chemistry and Agronomy in the 
University of Illinois. 
My investigation has been directed to the charges against the 
honesty and good faith of Professor Whitney and the Bureau of 
Soils; without regard to the scientific points at issue between 
that Bureau and Doctor Hopkins. 
In an open letter dated March 26, 1906, addressed to Prof. 
Chas. E. Thorne, Director of the Ohio Experiment Station, cop-
ies of which were sent to the Secretary of Agriculture, Members 
of Congress, and various station directors throughout the coun-
try, Doctor Hopkins charged-
(1) That the field results of the Ohio station, as stated in 
bulletin 167 of that station, do not agree with the results obtain-
ed by the pot-culbure and water-culture methods of the Bureau of 
Soils. 
(2) That in order to show an apparent agreement between 
the res'ults of the field experiments of the Ohio station and the 
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results obtained· by methods of the Bureau of Soils, material data 
regarding nitrogen cultures had been suppressed by that Bureau. 
(3) Inferentially, Doctor Hopkins charged that the Ohio 
station authorities were not responsible and did _ not stand for the 
results set out in Bulletin 167 of that station, and permitted the 
conclusions to be included in the said bulletin without their in-
dorsement. 
After a careful investigation and' a thorough examination of 
the records and correspondence pertaining thereto, I have found 
that none of the above charges are justified or warranted . 
. Further, in an address delivered by Doctor Hopkins in Wash-
ington, D. C., on November 7, 1906, before the Association of Offi-
cial Agricultural Chemists, which address was subsequently print-
ed as Circular 105 of theAgricultural Experiment Station of the ~ 
Fniversity of Illinois, the following direct charge was made by 
Doctor Hopkins: 
(4) The statement by Professor Whitney in Farmers ' Bulle-
tin 257 of the U. S. Department of Agriculture, in regard to the 
·results of wheat culture and rotation experiments at Rothamsted, 
is erroneous and misleading. 
I have investigated this charge and have gone over the pub-
lished records of the Rothamsted station. I find that the state-
ment of Professor Whitney, as found in Farmers: Bulletin 257, 
is fully justified by the said records, and I conclude that the crit-
icism by Doctor Hopkins is not warranted. 
In the same address Doctor Hopkins made use of certain fig-
ures and results alleged to be shown by Bulletin 70 of the Agri-
cultural Experiment Station of the University of Minnesota. In 
this connection I think it only f air to submit to you a letter re-
ceived byrne from Harry Snyder, Professor of Agricultural Chem-
istry, University of Minnesota. The letter reads a.s follows : 
My attention has only recently been drawn to Professor Hop-
kins's address, just published as an Illinois station bulletin. 
He incorrect ly discusses some of our Minnesota work. In 
the Minnesota report to which he refers there is no discussion 
whatever of the yields p~r acre, and he has taken the liber ty to 
draw the conclusion that by continuous wheat production with-
out .manures, rotation , or special cultivation of the soil , increas-
ed yields of wheat are secured, which is not the case, and is not 
a system that we have ever advocated; in fact, all of our work 
and experience has shown just the reverse to be true. 
He also infers that no analysis was made of one of the plots. 
This is incorrect. At the t ime a large number of analyses were 
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made of the soil at various depths. Different sets of samples 
were taken by different individuals, so as to determine the ex-
tent to which the soil varied in nitrogen content. Other means 
were also t aken to secure strictly comparable results. In pre-
paring the report for t he press all of these minor details were 
omit ted, as it was desired to present a report as concise ·as pos-
sible, giving the farmer only the average of the results and the 
conclusions. All of the old samples we still have on hand in 
our store room, and the records of the numerous analyses 
we have made are stored away in our vault. If Professor Hop-: 
kins assumed simply for the sake of his argument that no 
analyses were made, he is entirely wrong, and such a statement 
is unjust t o our experiment station. 
Professor Hopkins makes one statement that is in part cor-
rect, where he states that the report is not clear as to the com-
parat ive dept h at which the samples are taken. All of the cal-
culat ions and conclusions are made on a uniform basis, and this 
apparent inaccuracy which he claims exists in no way affects 
t he work and conclusions. There is a large amount of interest-
ing dat a in connection with those experiments relative to the 
loss and gain of ni t rogen of soils which has never been publish-
ed. In fact ! if there is anything in which the work. is especially 
strong, it is in the large number of analyses that have been 
made. 
I have writt en Professor Hopkins, but get no satisfactory 
explanation. . . . . . . . . · 
I transmit herewith and recommend for publication as a cir-
cular of your office a statement in regard to this matter which has 
been furnished by Professor Whitney. It is to be understood 
that my conclusions are not based upon this statement, but? as 
previously stated, are formed from a personal inspection of the 
r ecords and correspondence. 
Respectfully, 
w. M. HAYS, 
Assistant Secretary of Agriculture. 
Approved: 
JAMES WILSON, 
Secretary of Agriculture. 
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STATEMENT BY CHIEF OF BUREAU O:B, SOILS, RE·-
FERRED TO IN LETTER OF THE ASSI.STANT 
SECRETARY OF AGRICULTUHE 
U. S. Department of Agriculture, 
Bureau of Soils, 
Washington, D. C., March 16, 1907, 
Sir: In reply to the points contained in the letter of Prof. 
Cyrii G. Hopkins, March 26, 1906, to Prof. Chas. E. Thorne , 
and Circular 105 of the Illinois Experiment Station, which you 
have called to my attention, I submit the following statement: 
Professor Hopkins, in his letter of March 26, 1906, to Prof. 
Charles E. Thorne, recalculates the results of the Ohio 
Agricultural Experiment Station wheat fields for nine years and 
those obtained by the Bureau of Soils with pot-and water-culture 
·experime~ts, and after commenting • on the comparison betw~en 
these recalculated results makes the following statements : 
Considering this almost absolute disagreement-between the 
Bureau of Soils' " rapid-fire " results and the Ohio s tation.'s 
nine-years' field work, it is at least surprising t o find that the 
identical data from which the above tables are constructed can 
be manipulated so as to furnish figures regarding which t he 
following statements can be made by t be Bureau o t' Soils. *~* 
That Professor Hopkins is wholly unjustified in his compari-
son between the field results of the Ohio station and the results 
obtained by the methods of the Bureau and in charging manipu-
lation of the figures is obvious from a careful reading of Bulletin 
167 of the Ohio station and the following statement. 
The Bureau's work in Ohio, as stated in the Bulletin , was 
not carried on in the actual soil of the fertility plots, as assumed 
by Hopkins, since this would have seriously disturbed the condi-
tion of the plots, for the reason that it would have required about 
200 pounds of soil from each one of the one-tenth acre plots for 
the examination contemplated. The soil actually used was from an 
unoccupied piece of ]and, which had been manured a short time 
previously, situated about one-half mile from the fertilizer plots , 
and from a similar piece of land somewhat nearer the plots, but 
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considered by the Ohio station to be the poorest soil on the ex-
periment station farm. The soils are described on page 93 of 
Bulletin 167 of the Ohio station. Although the soil actually 
used was carefully and specifically described in the bulletin, 
Professor Hopkins undertakes a detailed and direct comparison 
of the results obtained with it to the results obtained on the fer-
tility plots by Professor Thorne, a comparison so obviously im-
proper that it was not attempted by the ~uthors of the bulletin. 
A single set of samples of about 5 pounds each was taken 
from each of the fertilizer plots for a comparative test in the wire 
baskets, but a week of heavy rain and a leaky greenhouse spoiled 
the results. Since, therefore, the only soil available for tbe 
basket cultures had recently received a heavy application of 
manure, it did not seem advisable to Professor Thorne to make 
any test with nitrates. On the other hand, Professor Hopkins' 
method of calculating what the effect of nitrate would have been 
if used alone by subtracting the results of the separate effects of 
potash and phosphates and attributing the remainder to nitrates 
is wholly unscientific and unjustifiable, and Pr-ofessor Hopkins 
justified it (page 12, Circular 105 of the Agricultural Experiment 
Station of the University of. Illinois) only by stating that it is the 
only method which he could use. However . justifiable such a 
method may be for computing money values, it obviously has no 
value in computing fertilizer effects, since it is conceded by all 
authorities that the effects of fertilizers are not usually additive, 
but that the influence of one fertilizer almost invariably modifies 
the effect which a second fertilizer would have, had it been added 
alone. Indeed, the numerous values obtained for nitrogen by 
Professor Hopkins (Table IV, Circular 105) illustrate this point 
remarkably well, the value of nitrogen varying from 0.49 to 5 .4-±, 
and similaly for phosphates and potash salts. 
In the bottle-culture work the extracts were made from a soil 
taken from a strip along the ends but outside of the plot d·e-
voted to the five-year rotation experiments, as well as from plot 
1, the unfertilized plot of the rotation field. With these experi-
ments also, however, it is perfectly obvious that a comparison of 
_ improperly calculated values obtained by Professor Hopkins can-
not be consider ed in any way a contradiction of the comparison 
of the observed results made by the authors of Bulletin 167. 
Therefore I would state that with the pot culture a direct 
comparison could not be made, and none was attempted, because 
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of the origin of the soil samples. With the water cultures the 
observed results do compare with the field-plot results, although 
the improperly calculated results of Hopkins do not. 
In Hopkins' letter to Thorne he makes the following state-
ment: 
· By some oversight or foresight the test with nitrogen 
alone is not considered by the Bureau of Soils, *** 
Claiming, 
It is difficult to imagine a more discordant comparison 
t han is here exhibited, *** 
And adding this question, 
In case of two marked discrepancies, is it better to sup-
press both or to submit one and suppress the other? 
The charge is based on the fact that no comparison was made 
between the nine-year field average and the bottle culture in the 
case of nitrates. The explanation is as follows: 
Professor Thorne's experience, as mentioned in his several 
reports, is that when commerical fertilizers are first applied to 
the soils at Wooster they readily respond to nitrates, ht?-t much less 
readily to phosphates until after several annual applications, but 
that with continuous applications the relatively high value of 
nitrate applications becomes very much lowered, and the results 
obtained by pot or bottle cultures for nitrates could not be proper-
ly compared with the nine-year field averages for nitrates. There-
fore, owing to this objection of Professor Thorne's, made previous 
to the assembling of the data, the authors of the bulletin did not 
consider it proper to introduce this value into the comparison 
made in Table 16 of the Ohio bulletin, quoted in Table III, Cir-
cular 105, of the Illinois Station. 
In the letter from Professor Hopkins under date of March 
26, 1906, to Professor Thorne, the following statement occurs, 
which was also inferentially contained in Professor Hopkins' 
address before the Association of Official Agricultural Chemists: 
I understand, of course, that the Ohio Experiment Sta-
tion is not responsible for either the work or conclusions of 
the Bureau of Soils, even though out of courtesy and in un-
suspecting honesty you have permitted the publication of these 
bulletins from your station, the work having been done at 
Wooster and on Ohio soils. 
The reason for sending the party from the Bureau of Soils 
to the Ohio Experiment Station, and the general terms under 
which they went, were certainly known to Professor Hopkins. 
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A similar offer had been made to him to work under his observa-
tion and control with the Bureau's methods in his laboratory on 
some of his field problems. 
That he made this insinua.tion-virtually a charge of discour-
tesy and disbonesty on our part against the Ohio station-without 
basis is evident from the following statements: 
In December, 1904, a conference was held in my office with 
several statjon directors interest,ed in soil investjgations, and a 
proposition was made and accepted that a pa-rty be sent out from 
the Bureau of Soils equipped with the necessary apparatus to 
make an investigation of the soils, and the manurial requirements 
thereof at two of the experiment stations where the work could 
be under the personal observation and control of the directors, 
and where the methods could be critically examined. Director 
Thorne, under date of January 2, 1905, wrote me as follows: 
One of us understood you to propose only to apply your me-
thods in the investigations at our respective stations to the 
determining whether one soil is more or less productive than an-
other, while the others understood , or at least assumed, that you 
expected to endeavor to determine the cause of the difference in 
productiveness in the hope of being able to suggest practical 
methods of amelioration in a shorter time than it is possible 
through the ordinary field test, and that you propose to carry 
the investigat ion further than the familiar pot experiment with 
fertilizing materials in that while using such materials you will 
also conduct investigations on methods of improving the physi-
cal condition of the soil. 
If the first understanding should be the correct one, l do 
not care to go any further in the matter; but if the second as-
sumption is correct, then I shall be glad t.o assist ip carrying on 
the investigations to the limi t of the available resources of our 
station. 
In reply, under date of January 4, 1905, I wrote Professer 
Thorne a long letter outlining specifically the scope of the work 
and stating-
The work of the party will be at all times accessible to you 
or to your assistants, and tbe results will be turned over to you 
for your inspect ion or use at such times as you desire. 
On January 6, 1905, Director Thorne wrote-
Your proposition regarding the work on soils at this station 
is entirely satisfactory to me. 
On January 13, 1905, he again wrote that the proposition was 
satisfactory to the board of control of the Ohio station. 
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In a letter to-one of the other gentlemen who had taken part 
in the conference and who was about to cooperate with the Bu -
reau I stated in even more s pecific terms the purpose of sending 
the parties to these stations-
You are entirely correct in stating that it is my earnest wish 
to have our methods of work and outline of thought and reason-
ing subjected to a very critical study at some place outside of 
Washington where the soil conditions and crop yields are known 
from a lol)g-continued field observation . 
In order to make the relation between the Ohio station and 
t he Bureau of Soils still more specific, before the work on the ex-
perimental plots at Wooster had been concluded and befor e the 
report had been written an informal contract was ent~red into 
with the director of the Ohio station, under date of June 2, 1905, 
covering also the investigation of the Strongsville soils to be un-
dertaken at the request of the director of the Ohio station, in 
which the following provisions appear: 
The party will be located at Wooster, Ohio, but may be tem-
porarily sent to Strongsville or such other locations as the direct-
or may find desirable for the proper prosecution of the work.*** · 
In so far as compatible with the proper interests of t he 
work, the members of the party will be subject to the usual reg-
ulations of this Department, but t he disposition of their worl{-
ing time is at the discretion of the director of the Ohio stat ion, 
who assumes responsibility for the same.*** 
The work of the party of t he Bureau of Soils shall consist in 
the application of the wire-basket and water-culture methods de-
vised by the Bureau to such problems p1·esented by the Strongsville 
soils as the di1·ectm· of the Ohio strttion may diTect1. An outline of all 
proposed worl{ and a weekly report of the progress of the work 
is to be furnished the Bureau of Soj)s. The Bureau will give 
such suggestions, ad vice, and other assistance as i t may deem 
proper, but the acceptance of any such assistance will be in t he 
discretion of the director of the Ohio station, with whom the ?'e-
sponsiuility {o1· the wO?·k 1·ests.1 *** 
Mr. Snyder shall immediately prepare a report of the work 
of the party of the Bureau of Soils upon the Wooster soils, with 
such added data and such assistance as the Ohio station and the 
Bureau may be able to give him . Upon the completion of this 
report it shall be published as shall be mutually agreed upon, 
either as a bulletin of the Ohio station or, together with the 
added introduction by the director of the Ohio station , as a reg-
ular publication of the Bureau of Soils. 
' Italics mine. The work on the Strongsville soils has not been criticised, and the reader 
should not be mislead by quotations referring to Strongsville a nd not to Woo~ter, E . D-
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On October 2, 1905, Mr. Snyder, one of the authors of the 
bulletin, wrote me-
l am sending the manuscript of the paper on Wooster soils, 
which Professor Thorne has go ne over thoroughly and has added 
a few notes. I have also added the data from a rotation experi-
ment which has been completed since · the paper was written, 
and which I thought might be worth inserting. 
On October 6, 1905, four days later, this manuscript was re-
turned to Mr. Snyder with the sta tement-
We have gone over the paper and inserted the material sug-
gested by Professor Thorne in what seems to us a very satisfac-
tory wa,y. You will, of course, advise Pro fessor Thorne that 
this is merely a suggestion on our part, but what seems to us 
the best disposition of the (his) added material, which we think 
strengthens the paper.*** 
We had expected there would be an introd uction by Profes-
sor Thorne to go with this bulletin, and we would like to be 
ad vised if Professor '.rhorne contemplates such an introduc-
tion.**H· 
You will express to Professor Thorne our gratification at 
the outcome of th is work, and ask that a copy of the proof sheets 
be submitted to us for any suggestions or corrections that may 
occur to us when the paper is in the form before finally going to 
press. 
On October 1 , 1905, Mr. Snyder wrote me that ~rofessor 
Thorne-
Told me yesterday that he was ready to give the paper on 
the Wooster so il s to the prin ter as soon as the (his) preface was 
returned from the Bureau. 
The day before, October 17, 1905, I had written Professor 
Thorne-
! have gone over the preface which you sen t me a few days 
ago, a nd I think it very satisfactory. I have no suggestions to 
offer . and the manuscript is returned herewith . -
On October 14, 1905, Professor Thor ne wrote me as follows : 
I have carefully studied the report on the basket-culture 
soil investigations which have been made by ,your Bureau in co-
operat ion wi th this station during the past season, and I believe 
this method of investigation will be found to be a very useful 
adjunct to the methods hitherto employed in the study of soils. 
I am so f ully convinced of this point t ha.t I shall endeavor to 
procure for this station the erection of a building to be devoted 
exclusively to soil investigations. with a view to making use of 
your method as one of the leading feat ures of the work. 
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There seems to be no necessity of further comment upon Pro-
fessor Hopkins' treatment of ·the Ohio station matter. 
In Circular 105 of the Illinois station, however, Professor 
Hopkins attacks my use of certain Rothamsted data in an address. 
published in Farmers' Bulletin 257 of the U. S. Department of 
Agriculture. On page 22 of Farmers' Bulletin 257 I made the fol-
lowing statement, based on the Rothamsted results: 
In other experiments of Lawes and Gilbert they have main-
. tained for fifty years a yield of about 30 bushels of wheat con-
tinuously on the same soil where a complete fertilizer has been 
used. They have sef:ln their yield go down where wheat followed 
Wheat without fertilizers for fifty years in succession from 30 
bushels to 12 bushels, which is what they are now getting an-
nually from their unfertilized wheat plot. With a rotation of 
crops without fertilizers they have also maintained their yield 
for fifty years at 30 bushels, so that the effect of rotation has in 
such case been identical with that of fertilization. 
On page 21 . of Circular 105 of the Illinois station Professor 
Hopkins, in referring to this statement of mine, says: 
It is embarassing to offer comment upon these statements. 
Instead -of 30 bushels with the fertilized rotation wheat, the 
average yield is only 27 bushels per acre ; and, instead of 30 
bushels with the best fertilized continuous wheat, the average 
yield is 37 bushels per acre. In other words, the statement 
"that the effect of rotation has in such case been identical with 
t hat of fertilization" is far from the truth.*** 
Professor Hopkins has apparently on]y studied the tabulated 
results and is not familiar with the papers of the Rothamsted sta-
tion and the early controversy with Liebig, in which they admit-
ted, in reply to Liebig's charge that they were operating on a 
fertile piece of land, that when they begun their operations their 
soil was similar to the soil of surrounding farms which were yielding 
from 25 to 27 bushels of wheat, although they admit that others 
estimate the average yield at 30 bushels, and that they had pur-
posely farmed this land for a few years so as to rid it of all influ-
ence of any previous fertilizers or manures. Lawes and Gilbert' 
own statement in regard to this matter, as taken from the "Report 
of Experiments on the Growth of Wheat for Twenty Years in 
Succession on the Same Land, " published in 1864, is as follows : 
The experiments have been made upon what may be called 
fair, average wheat land. But, as the rental of similar land in 
the immediate locality ranges, and has ranged for many years 
past, only from 25 s. to 30 s. per acre, tithe free, and its wheat 
crop under the ordinary management of the district certainly 
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does not average more than from 25 to 27 bushels per acre once 
every five years, it is obvious that, in a practical point of view, 
it can lay no claim t o extraordinary fertility or to be ranked on 
a higher level than a large proportion of the soils on which 
wheat is grown with a moderate degree of success under a system 
of rotation and home manuring. Such, in an agricultural or com-
mercial point of view, were the general characters of the land.*** 
For the experiments upon wheat a field of 14 acres was se-
lected, which had grown turnips, barley, peas, wheat, and oats 
since the applicat ion of manure, and would therefore, according 
to the ordinary rules of practice , be considered so fa?· exhausted as to 
requi1·e to be ren1-anured before growing another crop. 1 
It was thought that a field in such a condition was peculi- , 
arly fitted to show in which of the constituents of the crop to 
be grown the soil had become practically the most deficient by 
the removal of the five preceding crops, and that, if on some 
plots of the land, in this agricultural sense exhausted,1 certain con-
stituents offarmyard manure were supplied separately, on others 
in combination, and if, on others by their side, the crop were 
growri respectively without manure, and with farmyard manure 
itself , the comparative results obtained would far more satisfac-
torily indicate what constituents were the most exhausted, so 
far a;s their available supply for the crop to be grown was con-
cerned, than any anaylsis of the soil could do. *** 
It will be observed that notwithstanding the very favorable 
report of the year's crop, the produce in these experiments was, 
without manure, only 15 bushels, and with farmyard manure 
scarcely 20-t bushels, of dr~ssed corn, with proportionally small 
amounts of straw. These low results afford satisfactory etndence 
that the land was in a condition of practical or agricultural exhaus-
tion;1 and hence, that it was well fitted for the purpose of ex-
periments the object of which was to show in what constituent · 
or class of constituents the soil had become, by the previous 
course of cropping, the most deficient, so far as the requirements 
of the wheat were concerned. 
Again, in their ''Report of Experiments on the Growth of 
Wheat, for the Second Period of Twenty Years in Succession on 
the Same Land", published in 1885, they say : 
The last time this land received any manure was in 1839. 
The crop, which was then turnips, was followed by barley, peas, 
wheat, and oats, the last four crops being grown without any 
manure whatever . In the event of a failure of the clover crop, 
such a course would not at that period have been unusual in the , -.:· 
district, although in those days a top-dressing of soot would, in -• 
all probability, have been applied to the wheat. In this case.: _ ., . .., 
however, it was not applied; and, even if it had been applied, the ·', ., ' ' 
land after the oat c?·op would be considered, agriculturally speaking, 
to be exhausted. 1 
1 Italics mine.-M. W. 
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lt was at this period that the Rothamsted experiments were com-
menced,1 for the purpose of ascertaining what amount of crop 
the land would yield in wheat, without _the aid of manure. *** 
The average yield of wheat in Great Britain is estimated by 
us at 2~ bushels and by others at 30 bushels per acre. 
The above quotations show that the land was already agricult-
urally exhausted when the first recorded crop of 15 bushels was ob-
tained, which value Doctor Hopkins uses as the basis for criticizing 
my statement. They further show that the land had originally 
yielded 25 to 27 bushels. A much better illustration of this decline 
in crop production is shown by another experiment quoted on page 
54 of the report just mentioned, where the table is given of re-
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On plot 16 the yield of wheat had been forced by heavy appli-
cations of fertilizers until it produced in 1863 and 1864 55t bushels 
and 51--k bushels, respectively. The plot was then left unmanured, 
being-continuously in wheat, and the yield fell from 32! bushels 
in 1865 to 13!, 10i, and 15t bushels in the last three years, re-
spectively, with similar fluctuations in preceding years due un-
doubtedly to climatic conditions. 
From the foregoing q uotations it is clear that th~ statement 
that the yield fell from 30 to 12 bushels is entirely justified. 
Again, on page 22, Farmers' Bulletin 257, I state-
!Italics m ine,-M. W. 
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In other experiments of Lawes and Gilbert they have main-· 
tained for fifty years a yield of about 30 bushels of wheat contin-
uously on the same soil where a complete fertilizer has been used. 
To which Professor Hopkins also takes exception in the 
terms above cited, stating-
Instead of 30 bushels with the best fertilized continuous 
wheat, the average yield is 37 bushels per acre 
In making this criticism Professor Hopkins takes the aver-
age yield of the fertilizer plot giving the highest. yield. In 
Farmers' Bulletin 257 I referred to the fertilizer tests in general 
terms, using all the results where complete fertilizers were used. 
In the "Plans and Summary Tables of the Lawes Agricultural 
Trust'', published in 1902, there are seven plots upon which com-
plete fertilizers are used. The average yield for fifty years, from 
1852 to 1901, from these plots receiving complete fertilizers, are as 
follows: 
Plot. i Yield. 
No. I Bushels. 
6 24 
7 I 32!-
8 1 37 
9 29i 
13 I 31t 
15 i 30t 
16 34t 
----
A verage j 31i 
It will be seen that two of these yields are below the figure 
used by me, one is practically the same, and four are higher, the 
actual average of all the plots being 31 i bushels instead of 30 bu-
shels, as I stated. It would have been manifestly unfair to have 
used the best ~esult cited by Professor Hopkins, namely, 37, to 
illustrate the generalization I was making in Farmers' Bulletin 
257, just as it would have been unfair to have used the lowest, 
namely, 24. 
In regard to the statement of the yield of wheat under rota~ 
tion being maintained for fifty years at 30 bushels; which state-
ment Professor Hopkins also criticises, it will be seen from the 
actual figures here given from the Annual Memoranda. published 
by the Rothamsted station in 1901 that such a statement is·fully 
justified. 
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Year. Bushels. Year. Bushels. 
1851 30t 1879 lOt 
1855 37t 1883 33t 
1859 35! 1887 34! 
1863 45 1891 32 
1867 27t 1895 21! 
1871 llt 1899 26! 
1875 24! 
The average for the recorded crops in this rotation for the 
half century is 28t bushels, the last five crops since 1883 being, 
in fact, 33t, 34-i, 32, 21!, and 26!, respectively. 
The difference in the extremes of the entire series for fifty 
years, namely, from 45 bushels to 10-! bushels, is approximately 
35 bushels, which is greater than the average yield of 28t bushels 
for the entire period. 
Professor Hopkins further objects that in considering the 
wheat yield I did not cite the fact that the barley and root crops 
in rotations did not show results parallel to the wheat. 
There seems nothing remarkable that a rotation that would 
be suitable to and would maintain the yield of wheat would be less 
well adapted to barley or turnfps. It might with justice be asked 
why, if the soil contains sufficient plant food for an average crop 
of 28t bushels of wheat from 1851 to 1899, turnips should starve 
for lack of sufficient plant food. The failure of the turnip crop 
may be explained in other ways, but not logically on this ground. 
According to Sir John Lawes (see Jour. Royal Agric. Soc., Vol. 
VIII, p. 231), the texture of the soil was too heavy for good tur-
nips or good bar ley. His actual words are-
The soil upon which my experiments were tried consists of 
rather a heavy loam resting upon chalk, capable of producing good 
wheat when well manured , not sufficiently heavy for beans, but 
too heavy for good turnips or barley. 
I submit that Professor Hopkins was wholly unwarranted and 
unjustified in the statements and charges he has made in the let-
ter and circular above referred to. 
Finally, I would submit to your attention that it is entirely 
improper to make public documents a vehicle for personal and 
political attacks. It is equally improper to use an official position 
in a National organization affiliated with the U. S. Department of 
Agriculture as an opportunity for such personal ends. 
Respectfully, 
BoN. JAMES WILSON, 
Secretary of Agriculture. 
MILTON WHITNEY, 




COMMENTS ON CHIEF MILTON WHITNEY'S 
EXPLANATIONS. 
BY C YRIL G. HOPKINS , UNIVERSITY OF ILLINOIS. 
Circular 22 recently published from the Office of the Secre-
tary of 'the United States Department of 'Agriculture and bear-
ing the stamp of the most official authority of a' great national 
department of government, is entitled, ''Report on Statements of 
Dr. Cyril G. Hopkins relative to Bureau of Soils". 
It is prepared by Milton Whitney, Chief of the Bureau of 
Soils, and W. M. Hays, Assistant Secretary of Agriculture, and 
contains also a letter from Harry Snyder, Professor of Agricul-
tural Chemistry*, University of Minnesota. 
With due respect to this national office and with absolute loy-
alty to· scientific truth, I am compelled to assert that•this circular 
is positively misleading and unfair. It should be read in con-
nection with this paper and Illinois Circular 105, which contains 
all of the tabulated comparisons that were used in my letter of 
March 26, 1906, to Director Charles E. Thorne, a full copy of 
which will be furnished to any one officially interested in this dis-
yussion . 
. The statement on the first page of Circular 22, Office of the Secre-
tary of Agriculture, that copies of my letter to Director Charles E. 
Thorne were sent to ''Members of Congress, and various station 
directors throughout the country", should read to A Member of 
Congress (as stated specifically and named in the letter of trans-
mission to the Secretary of Agriculture) and to six station directors. 
Director Thorne speaks for himself concerning the treatment 
he has received at the hands of the Bureau of Soils. 
For the details touched upon in Professor Snyder's letter, one 
should read Minnesota Bulletins Nos. 53, 70, and 89, in connec-
tion with Illinois Circular 105. A study of these bulletins will 
*It is reported that Professor H arry Snyder h as recently entered the field of commercial 
chemistr y , E . JJ . 
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'Plainly show that what I have said is not only "in part correct" 
but entirely correct in every essential point; and that I have.done 
no injustice to Professor Snyder's data or to his discussion of his 
own work. 
In my letter to him from which he says he got ''no satisfa,c-
tory explanation", I said, 
"Accordi.ng to your letters you have determined the nitrogen 
content of samples collected (in 1892) from each individual plot , 
but I still understand that the percentage which you published 
for Plots Three, Four, Five, and Six (for example) does not rep-
resent the exact precentage of nitrogen contained in each plot, 
but rather the average of the four. " 
"If we publish a second edition of this paper, !shall be very 
glad to have the exact percentages of nitrogen found in 1892 in 
each of . the individual plots. This will enable me to make my 
tabular statement complete, and, at the same time, I can call 
attention to the change in the text." 
Chief Whitney's explanation that the Bureau's pot cultures 
should not be placed in direct comparison with the Ohio field re-
sults does not in any sense explain the Bureau of Soil's published 
comparison and erroneous conclusions. (See Ohio Bulletin 167, 
pages 91 ·and 119, and Illinois Circular 105, pages 8-10). 
Thus on page 91 of Ohio Bulletin 167, the Bureau of Soils says: 
"The aim of this work has been to determine how nearly 
the results given by the Bureau's methods mentioned above, 
when applied to the Wooster soil, can be correlated with those 
obtained by Director Thorne in his crop rotation studies in the 
field. The results obtained, together with a comparison of these 
with Director 'fhorne's results from his five-year rotation ex-
perime ts, and some theoretical discussion of the properties 
of the Wooster soil, make up the present paper. An excellent 
general agreement is shown between the results obtained by the 
basket (pot cultures) and aqueous extract methods on the one 
hand and those of the plot experiments on the other." 
In contrast with the above the following is quoted from Chief 
Whitney's recent statement in Circular 22 from the office of the 
Secretary of Agriculture: 
"Although the soil actually used was carefully and specifi-
cally described in the bulletin, Professor Hopkins undertakes a 
detailed and direct comparison of the results obtained with it 
to the results obtained on the fertility plots by Professor Thorne, 
a comparison so obviously improper that t was not attempted 
by the authors of the bulletin". 
"Therefore I would state that with the pot culture a di-
rect comparison could not be made, and none was attempted, 
27 
because of the origin of the soil samples. With the water 
cultures t he observed results do compare with t he field plot 
results, although the improperly calcu lated results of Hopkins 
do not". 
Quoting again from the Bureau of Soils (Ohio Bulletin 167, 
page lOt) we h ave the following: 
"More comprehensive experiments carried on with extract 
of another sample of this soil, taken from a strip along the ends 
of the plots devoted to t he five-year rotation experiment, gave 
further valuable results. This soil sample was compared by 
means of basket cultures (pot cultures) with the one described 
and used in the experiments already detailed, and produced 
approximately the same growth as the latter. The results given 
in Table I V are therefore comparable with those just given". 
It may well be asked: If the Bureau 's purpose was to com-
pare the pot cultures with the Wooster field experiments, why 
were the pot cultures made with soil that was not comparable 
with the experiment field soil ? 
Or, if thQ soil was not comparable, why does the Bureau 
state that the results from the water cultures "are therefore 
comparable" to those from the basket, or pot cultures, and that 
"with the water cultures the observed results do compare with 
the field plot results." 
Chief Whitney criticises me for comparing the Bureau's soil 
extract cultures with the Ohio field results by computing the ef-
fect of one element when used in addition to others, but he ignores 
the fact that I made all other possible comparisons, including a 
correct and complete statement of the Bureau's unscientific and 
misleading table on "order of effectiveness"'. (See Illinois Cir-
cular 105, p. 11-14). 
Chief Whitney states that I have used "improperly calcu-
lated values" because I have computed the effect of one fertilizer 
when added after another has been applied; showing, for ex-
ample, that when the Bureau of Soils used manure alone with a 
yield of 8.80 grams of green wheat plants, while manure and 
phosphorus together gave a yield of only 8.10 grams, the effect of 
the phosphorus was to decrease the yield by . 70 grams; whereas 
in the Ohio field experiments the addition of phosphorus increases 
the yield of wheat from 6. 96 bushels wh~n added alone to 12.45 
bushels when applied where other fertilizers have been used. 
I submit that it is altogether proper and scientific and abso-
lutely fair by both the Bureau's culture methods and the Ohio 
:leld experiments to determine the effect produced by phosphorus 
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on a soil to which nitrogen or manure has already been applied, 
the nitrogen or manure alone being also applied to the compari-
son plots or pots. Also that this method of determining the ef-
fect of fertilizers under different conditions has been much used 
by those .who have contributed most in truly scientific soil investi-
gations, including Director Wheeler of Rhode Island and Director 
Thorne of Ohio with both of whom the Bureau of Soils has made 
20-day pot cultures or water extract cultures. 
Indeed with many experiments to determine the comparative 
value of differ.ent forms of any element or to determine the value 
of different elements on the same soil the test is made where 
other elements have been applied to all plots including the checks. 
It is just as proper and scientific to determine the effect of 
phosphorus on soil where plenty of nitrogen has been applied as 
on soil which naturally contains plenty of nitrogen. 
Probably the most valuable scientific work performed for 
American agriculture by the Ohio Experiment Station is Director 
Thorne's ten-years' investigation to determine the effect of phos-
phorus when applied in addition to farm manure. By this investi-
gation with non-acidulated rock phosphate he has disproved in a 
most conclusive and scientific manner the teaching of half a cen-
tury regarding the supposed invariable necessity for acidulating 
rock phosphate. 
Who will say that it is improper for Director Thorne to cal-
culate that as an average of eight years' tests the addition of acid 
phosphate to farm manure has increased the yield of wheat by 5. 51 
bushels above the yield with manure alone, and that in the Bureau 
of Soils pot cultures in wire baskets the addition of acid phos-
phate to farm manure has decreased the yield of wheat plants . 70 
grams below the yield with manure alone? 
Chief Whitney's late explanation of the reason for omitting 
the nitrogen test, when comparing the results of two inYestiga-
tions in both of which the test had actually been made, would ap-
ply with equal weakness to the test with nitrogen and potassium. 
It is noted that this test also must be discarded before it becomes 
approximately true that "with the water cultures the observed . 
results do compare with the field-plot r esults '' . 
Chief Whitney justifies his state1Ilent that Lawes and Gilbert 
"hav.e seen their yield go down where wheat followed wheat for 
fifty years in succession from 30 bushels to 12 bushels", on the 
ground that this land had formerly presumably produced as high 
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as 30 bushels, and was much exhausted when the experiment 
began. He quotes from Lawes and Gilbert, thus: 
"The last time this land received any manure was in 1839. 
The crop, which was then turnips, was followed by barley, peas, 
whe.at, and oats, the last four crops being grown without any 
manure whatever". 
Referring to this statement and other records, Chief Whitney 
says: 
" The above quotations show that the land was already 
agriculturally exhausted when the first recorded crop of 15 
bushels was obtained". 
As a matter of fact, Chief Whitney's former statement was 
not only that the decrease had occurred "where wheat followed 
wheat'' , but he made this· statement in connection with his at-
tempted proof of another very important statement, namely: 
"There is another way in which the fertility of the soil can 
be maintained, viz., by arranging a system of rotation and 
growing each year a crop that is riot injured by the excreta of 
the preceding crop" . 
He now shows inadvertently from some'Rothamsted literature 
(which he erroneously assumes I have not seen) that five-sixths of 
this reduction in productive power was produced .under a crop 
rotation in which the same crop was not repeated for at least five 
years. In other words, his present position is that the yield did . 
decrease without fertilizers from 30 to 12 bushels, but that 15 bu-
shels of this decrease occurred during five years under a crop ro-
tation, whicn, according to his own theory, should have main-
tained the fertility of the soil by avoiding .the influence of toxic 
substances; whereas, the decrease "where wheat followed wheat 
without fertilizers for fifty years", he now admits was not from 
30 bushels to 12 bushels, as definitely stated in Farmers' Bulletin 
257, but only from 15 bushels to 12 bushels. 
His reference to plot 16 on the Broadbalk field at Rotham-
sted is interesting only because it shows a yield of more than 50 
bushels of wheat when plant food was liberally supplied, which 
decreased to one-third as much within two years when the plant 
food was not supplied. Plot 16 was not "without fertilizers for 
fifty years", but for only nineteen years. 
In 'reviewing his proof that the fertility of the soil is main-
tained by crop rotation as well as by fertilization, Chief Whitney 
objects to my considering the yield of the best fertilized plot, 
insisting that we should consider the average of all plots receiv-
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ing "complete" fertilizer, whether adequate or inadequate, and, 
yet, on the next page he proceeds to select, from the four-year 
:rotation experiments, the highest yielding plot. 
Indeed, the plot he selects does not grow a four- year rotation, 
there being but three crops in four years with one year of fallow, 
and the wheat crop follows immediately after the faJlow year; 
thus the plant food becoming available in two years is devoted to 
growing one crop of wheat. 
By this method he succeeds in getting a yield for the rotation 
wheat within three bushels of that for the average of well ferti-
lized and poorly fertilized wheat, from which he concludes, " that 
the effect of rotation has in such case been identical with that of 
fertilization". 
It should_ be known, moreover, that Chief Whitney used this 
illustration, not to show that larger wheat crops are produced 
after the land has been lying idle for a year, but to lead the read-
er to understand that this larger yield represents the benefit of 
~he rotation of crops. 
It is generous to allow 27 bushels for the rotation, as was 
done in Illinois Circular 105, this being the average of the four 
plots, two of which, however, lie fallow a year before growing 
wheat. Chief Whitney states the rotation has maintained the 
yield at 30 bushels. He selects the highest data and even theli 
shows only 28! bushels, while the average of all plots is 27, and 
the average of the best full rotation plot is 26.4 bushels, or 10.7 
bushels less than the average of the best plot receiving " com-
plete" fertilizer. 
Furthermore, in making his average of complete fertilizer 
plots, Chief Whitney has included one plot (No.6) which receives 
on1y 43 pounds of nitrogen per acre per annum. This is only 
two-third as much nitrogen as is actually removed in the wheat 
crop from the best yielding plot. This might be sufficient to 
destroy toxic substances, but it is not enough to supply the nec-
essary food required by wheat. In fact twice this application, or 
86 pounds, has been inadequate to supply the nitrogen needed by 
the wheat crop after deducting the loss by drainage, which is us-
ually very considerable, so that a further addition of nitrogen 
(129 pounds in all) has increased the yield by more than 4 bushels 
as an average of 50 years, and by nearly 7 bushels as an average 
of the last 10 years. 
- _ Because of these facts, if Chief Whitney is to show that the 
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fer tility of the soil can be maintained by crop rotation as well as 
by fertilization, he should make his comparison between the best 
system of fertilization and a system depending truly upon crop 
rotation, instead of selecting only wheat yields following always 
a year of fallow cultivation. _ 
The following tabular statement is an exact copy of Table 1, 
given on page 7 of the 1906 "Guide to the Experimental Plots" 
published by the Rothamsted Experiment Station: 
TABLE ].-EFFECT OF MANURE ON CROPS GROWN IN ROTA-
TION, AGDELL FIELD. AVERAGE PRODUCE PER ACRE OVER 
THE FIVE L AST COURSES, 1884-1903 
Roots (Swedes) ............... Cwt. 
Barley Grain . . . ........... .... Bush 
Barley Straw ............... Cwt. 
Clover Hay*... . . . . . .. . ........ Cwt. 
Bean Corn t .............. . .... Bush 
Bean ~trawt .......... .. ...... Cwt. 
Wheat Grain ................. Bush 
Wheat Straw ..... . ..... . ..... Cwt. 
0 M 0 
Un- Mineral Complete 


























*Average of 3 courses. t Averag-e of 2 courses. 
It will be seen that as an average of the last twenty years in 
these rotation experiments the fertilization has increased the 
yield of turnips from less than one ton to more than 22 tons (one 
Cwt. equals 112 pounds); that the yield of barley is increased 
from 15.8 bushels to 27.7 bushels; the yield of clover hay (in three 
courses) from about one-half ton to two tons; the yield of beans 
(in two courses) from 15.9 bushels to 28.3 bushels (best yield with-
out nitrogen); and the wheat yield has been increased from 26.2 
bushels to 37. 1 bushels per acre. 
As a matter of fact, the total air-dry produce obtained during 
the last twenty years has been greater from the unmanured con-
tinuous wheat plot than from the fallow rotation plot whose wheat 
yields are cited by Chi.ef Whitney. 
The term ''misleading" is a mild expression with which to 
characterize Chief Whitney's misuse of the Rothamsted data to 
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prove that soil fertility can be maintained ''by arranging a sys-
tem of rotation and growing each year a crop that is not injured 
by the excreta of the preceding crop''. 
Chief Whitney explains that he ignored the reduced yields of 
rotation turnjps and barley because "the texture of the soil was 
too heavy for good turnips or good barley." 
This explanation will scarcely satisfy any one familiar with 
the data; for the texture of the soil was not too heavy for an aver-
age yield of 17 tons of turnips and 44 bushels of barley where prop-
erly fertilized, although in the unfertilized rotation the average 
yield of turnips has been les~ than one ton, and tb.e average yield 
of barley has been 25 bushels for the fifty years and only 15.8 
bushels for the last twenty years. 
Chief Whitney's reference to "personal and political attacks" 
has absolutely no significance except to befog the reader and to 
withdraw attention from the merits of a discussion made solely 
in the interest of American Agriculture. 
It is most deeply regretted that it seems impossible to expose 
the misuse of data al).d the misrepresentation of facts without 
giving personal offense. 
In order to oppose the erroneous teaching of such wide spread 
publications as Farmers' Bulletin 257, by Milton Whitney, the ex-
periment station circular seems to be the most proper and effect-
ive medium of publication, and fortunately the voice of fifty State 
Experiment Stations is not to be throttled by the censorship of 
the Bureau of Soils, which has been used so effectively to suppress 
other publications. 
It is also eminently proper first to present such papers as 
Illinois Circulars 72 and 105 to National Scientific Associations; 
and, when after discussion and careful consideration, the Nation-
al Association requests the publication and wide dissemination of 




REPORT OF . THE COMMITTEE ON THE PRESIDENT'S 
ADDRESS, 
Association of Official Agricultural Chemists, 1906. 
The Committee on the President's Address, A. 0. A. C., 1906, 
begs to present the following report. 
The work of the committee has been done under authority of 
the resoJutions adopted by the Association at its last annual meet-
ing, which read as follows: 
(1) "In view of the general interest in the subject under 
discussion to others than agricultural chemists, we recommend 
that a special edition of the President's Address be pu_blished 
separately from the Proceedings for wide distribution. 
(2) "Inasmuch as there is not sufficient time during this 
convention to give the matter the full consideration it deserves, 
we recommend that a committe be appointed which shall, after 
consultation with the Secretary of Agriculture, consider in 
detail the questions raised in the Address and report at the next 
meeting of the Association." 
In compliance with the instructions embodied in the resolu-
tion, the first step taken by your committee was to call the atten-
tion of the Secretary of Agriculture to the address, by letter dated 
Jan. 15th. This letter and Secretary Wilson's replies thereto, 
dated Jan. 19th and March 25th are attached to this report as 
exhibits A, B, and C, respectively. The report of Asst. Secre- . 
tary Hays to which reference is made in Secretary Wilson's 
letter of March 25th has since be~n published as Cir. 22 of the 
Office of the Secretary, and is attached as exhibit D. Professor 
Hopkins has submitted to the committee a statement in regard to 
this Circular which is attached as exhibit E, and finally, Cir. 70 
of the Ohio Exp. Sta., bearing on the discussion of the results of 
work done by the Bureau of Soils at that ·Station, has been issued 
. by Professor Thorne and is also appended to our report as exhi};>it 
G. * * * * * 
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Professor Hopkins in the introductory r emarks to his address 
makes the statement that 
''The Association of Official Agricultural Chemists is organ-
ized to discover and advance the truth and to point out and dis-
. card error, relating to agricultural chemical questions. It is as 
truly the duty of science to protect agriculture from error as it 
is to afford new truth." 
In this view, which gives the President's justification of the 
subject matter and arguments embodied in the address, your com-
mittee heartily concurs. The declaration appears to us not only 
sound and wholesome, but timely , and, when taken in connection 
with the spirit of candor which pervades the address, should 
have freed the author .from any suspicion of malice and made 
impossible the final utterance contained in Cir. 22 of the Office of 
the Se~retary, whichreads: · 
' 
"Finally, I would submit to your attention that it is entire-
. ly improper to make public documents a vehicle for personal and 
political attacks. It is equally improper to use an official_ posi-
tion ina national organization affiliated with the U. S. Depart-
ment of Agriculture as an opportunity for such personal ends." 
If the President's address was in the nature of a personal and 
political attack it must be granted that it was entirely improper to 
issue Cir. 22 as an official document from the U. S. Department of 
Agriculture, entitling it "Report on Statements of Dr. Cyril G. 
Hopkins Relative to Bureau of Soils", as it cannot be supposed 
that the Chief of the Bureau of Soils would himself do what 
he blames President Hopkins for doing. Since this circular was 
issued as· an official document, your committee feels compelled to 
regard the President's address as in spirit and truth a scientific 
discussion, looked upon by him as needful and opportune, and so 
acknowledged by the Department of Agriculture in issuing the 
Cir. 22 from the Sec:I.'etary's office. We consider, therefore, that 
in so doing the Secretary of Agriculture and the Chief of the 
Bureau of Soils have exonerated the President of the Association 
from the accusation of making his address a personal and poli-
tical attack. · 
In considering the questions raised in the President's address 
in detail, as directed by the resolutions of the Association, we 
shall discuss the different portions referring to the work at the 
Minn., Ohi_o (Bu. of Soils), and Rothamsted Stations, in the order 
given. 
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JETHRO TULL'S POSITION. 
On page 3 of the President's address he draws attention to 
the writings of Jethro Tull, as compiled by William Corbett in 
1822, using the following language: 
"Mr. Tull 's main principle is this, that -t illage will supply 
the place of manure; and his own experience shows that a 
good crop of wheat, for any number of ye~rs, may be grown 
every year upon the same land without any manure from first 
to last. 
Mr. Tull continued his wheat. crops to the harvesting of 
the twelfth upon the same land without manure; and when he 
concluded his work, .... he had the thirteenth crop coming on, 
likely to be very good. · 
It is now known that the conclusion drawn by Tull and 
Corbett was wrong, although, as will be shown later, the theory 
recently promulgated by the United States Bureau of Soils, 
'that practically all soils contain sufficient plant food for good 
crop yields ', and 'that this supply will be indefinitely main-
tained: is in accord with the teaching of Jethro Tull. Indeed 
Tull 's data are perhaps as trustworthy and conclusive as any 
thus far reported in favor of this theory." 
A . Discussion of Minn . Results. The President's address 
next calls attention to some experiments conducted at the Minn. 
Experiment Station, where wheat, barley, oats and corn have 
been grown continuously during twelve years upon the same 
plots without the addition of any fertilizers, and points out, as 
your committee understands him, that the results with wheat 
might, although very improperly, be quoted as recent carefully 
conducted experiments in support of the views expressed long 
ago by Jethro Tull and lately by the Bureau of Soils. The Presi-
dent says: 
"It will be observed, from the yields of Plot No 1, t hat t he 
- Minnesota Station has not only confirmed the result s of Jethro 
Tull, in growing good crops of wheat continuously on unmanured 
land, for twelve years, but these crops have been grown with-
out the special tillage that' Tull considered so essent ial. In-
deed , the Minnesota results show that the yields are increasing, 
the average of the first six years being 14.7 bushels per acre, 
while 17.2 bushels are produced as the average of the last six 
years reported. A theory based upon these yields, which cover 
twelve years, would show that under continuous wheat culture 
the average yield would be increased by more than ten bushels 
per acre with every passing quarter century." 
That the President was using these data to show how con· 
elusions might be improperly drawn in support of a mistaken 
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judgment is clear from the statement which he makes in the 
next paragraph which reads: 
"While these experiments are being carried on primarily to 
determ~ne the effect upon wheat yields of continuous wheat 
culture upon the same land, the information secured only shows 
that some factor or factors, other than the contint:Ious growing 
of wheat, have thus far exerted predominating influence upon 
the production of wheat." 
Your committee has considerd this portion of the President's 
address in view of the letter quoted by Assistant Secretary Hays 
which conveys the impression that the Minnesota data are incor-
rectly reported, or are used in an unjustifiable manner. The 
letter of Professor Snyder which Assistant Secretary Hays 
quotes, relating to this phase of the matter discu~sed in Profes-
sor Hopkins' address, reads: 
"He incorrectly discusses some of our Minnesota work. 
In the Minnesbta work to which he refers there is no discussion 
whatever of the yields per acre and he has taken the liberty to 
draw the conclusion that by continuous wheat production 
without manures, rotation or special cultivation of the soil, 
increased yields of wheat are secured, which is not the case, 
and is not a system that we have ever advocated; in fact all of 
our work and experience has shown just the reverse to be true." 
Your committee has compared Dr. Hopkins' statements and 
data with Professor Snyder's published results and find that the 
yields of wheat are correctly reported from the Minnesota bulle-
tins and there ·is no question but that the average yield of wheat 
· for the last six years is higher than the average for the first six 
years, but we do not understand, from Dr. Hopkins' or Professor 
Snyder's statements, that either of them entertain the idea that 
this relation of yield was in any way the result of constant crop-
ping. Indeed Professor Hopkins twice states that this cannot be 
the case, first in the quotation above cited and again on p8.ge 7 of 
his address where he says: 
"The chief value of the accumulated data from these 
special plots, is to emphasize the fact that unknown or uncon-
trolled factors greatly predominate as an influence in the ana-
lytical chemical results, even more markedly than in the crop 
yields with continuous wheat culture." 
In the judgment of your committee, both Professor Snyder 
and Professor Hays have failed to appreciate the idea which Dr. 
Hopkins intended to convey, viz: that while the data of the 
Minnesota wheat Plot No. 1 might be used to support the belief 
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that "proper tillage may supply the place of manure"; or "that 
practically all soils contain sufficient plant food for good crop 
yields"' or "that this supply will be indefinitely maintained",-
nevertheless, it would be wholly unwarranted to so use them. 
Doctor Hopkins does not say, and evidently does not think, that 
Professor Snyder so uses the data. 
In that portion of the President's address which relates to 
the losses of soil nitrogen, as indicated by the data in the Minne-
sota Bulletins Nos. 53, 70 and 89, already referred to, there is. 
clearly more than a misunderstanding. Professor Snyder, in hi.::; 
letter quoted by Professor Hays, takes exception to Doctor Hop-
kins' statement of the soil analyses made of the Minnesota experi-
ment plots under consideration. He says: 
"He also infers that no analysis was made of one of the 
plots. This is incorrect. At the time a large number of ana-
lyses were made of the soil at various depths. Different sets of 
samples were taken by different individuals, so as to determine 
the extent to which the soil varied in nitrogen content. Other 
means were also taken to secure strictly comparable results." 
The statement which Doctor Hopkins makes regarding these 
soil analyses is as follows: 
"On page 254 of Minn. Bul. No. 70 occurs the following 
statement: 'Plots Nos. 1 and 2 contained, at the beginning of the 
experiment in 1892, .221 percent of nitrogen, while Plots 3, 4, 5 
and 6 contained .211 percent.' 
It is apparent from this statement that the nitrogen con-
tent of the soil from the two plots, Nos. 1 and 2, was determin-
ed either by the analysis of one composite sample or by the aver-
age of two or more analyses, while the identical nitrogen con-
tent of the soil !"rom the four plots, Nos. 3, 4, 5 and 6, was evi-
dently determined in a similar manner." 
Taking the statement which Doctor Hopkins quoted correct-
ly from Bul. No. 70, by itself, the inference which he drew seems 
to your committee a fair one, but, with Professor Snyder's letter 
quoted by Professor Hays, it must be regarded as incorrect. Re-
ferring to page 1 of Bul. 53 it will be found that Professor Sny-
der says: 
"Before beginning the experiment, samples of · soil were 
taken from each of the plots in the following way: Three 
points were selected in each plot. Within a radius of 20 feet 
from each of these points five samples of soil were taken with a 
post-hole auger, to a depth of nine inches. All of these sam-. 
ples were placed in a large box and thoroughly mixed and then 
the samples for analysis was taken from the mixed lot of small 
samples." 
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On page 3 of the same bulletin the following statement is 
made: 
"In . these investigations four determinations of nitrogen 
were made with each sample. The original samples were ana-
lyzed at the time of sampling, kept in sealed bottles, and ana-
lyzed again along with the samples taken at the close of the ro-
tation. 40 grams of soil were taken for each determination." 
The 'method of sampling the soil in these experiments ex-
plained in Minn. Bul. 53, is further discussed in Professor Sny-
der's paper, "Studies on the Nitrogen Content of Soils" See pp. 
5 and 6). 
Bul. No. 53 states that plots Nos. land 2, also a plot adjacent 
to No. 1, contained .221 percent of nitrogen and that plots Nos. 
3, 4 and 6 contained . 211 percent of nitrogen, the statement for 
Plot 5 being omitted, but in Bulletin No. 70 as quoted by Profes-
sor Hopkins, it is definitely stated that plot 5 contained .211 per-
-cent of nitrogen at the beginning of the experiment. Your com-
mittee understands that because three of the plots have exactly 
the same amount of nitrogen, expressed in percent to the third dec-
imal place, and four of them another amount agr eeing to the third 
decimal place, he (H.) felt justified in assuming the view express-
ed above. 
It is stated in Bul. No. 53 that the soil samples were taken to 
a depth of nine inches and that the amount of nitrogen was 
equivalent to 5400 pounds per acre to this depth. In Bul. No. 70 
it is stated that ''Plots Nos. 1 and 2, to a depth of nine inches, 
would contain approximately 7700 pounds of nitrogen, while the 
remaining plots would contain approximately 7400 pounds." It 
would seem that the depth nine inches should in this case read 
twelve inches, because in Bulletin 89, in speaking of Plot No. 2, 
the statement is made: 
''The soil of this plot con tained originally about the same 
amount of nitrogen as Plot No. 1~ namely, 7700 pounds per acre 
to t he depth of one foot.' ' 
But from a letter received from Professor Snyder we learn 
that an unfortunate misprint has crept into the statement, as 
"three quarters of" is left out before "one foot" in the last sen-
tence. With this misleading misprint we cannot wonder that con-
fusion has arisen as to the depth of sampling in this work, so 
much the more so as the exact weight of dry soil in any of the in-
divi~ual plots, at the beginning or the close of the rotation peri-
ods, is not given, so far as your committee has been able to learn 
from the data contained in the bulletins referred to. 
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'l'he point which Doctor Hopkins makes, as your committee 
understands him , is that Professor Snyder's studies of nitrogen 
losses under continuous cropping and under rotation, as shown 
in the bulletins describing his twelve years' experiments, are 
not in themselves sufficiently decisive to warrant the conclusion 
drawn that the r o tations adopted have maintained the nitrogen . . 
content of the soil , so that at the end of the twelve years there 
is, without a doubt, more or even as much nitrogen in the soil of 
these plots or any of them as there was at the commencPment of 
the experiments. The experiments do show that a material loss 
of nitrogen has occurred on Plot 1; in Plot 2, where rotation with 
manure was practiced, at the end of the first rotation the figures 
show a gain of 245 pounds, but in 1900 there h as been a loss of 
1045 pounds and, at the end of 1904, 175 pounds more. In the 
case of Plot 3 there was at the end of the first four yea~s, accord-
ing to the figures, a gain of but 40 pounds; at the end of 1900 
a loss of 490 pounds occurs, with a gain of 850 pounds at the close 
of the r otation in 1904. 
The fact that these data are not yet sufficient to warrant the 
conclusion that either of the systems of rotation practiced, includ-
ing manure, has maintained the nitrogen content in the . plots, 
cannot be fully realized without taking into consideration the ex-
treme difficulties met with in duplicating samples of soil from 
small plots, even though this is very uniform in character. It is 
seldom that the weights of two adjacent cubic feet of surface soil 
agree to within . 5 of a p ercent; there is a material increase in 
weight between the surface and the bottom of the first twelve in-
ches; the nitrogen content decreases from the top down, on the 
whole ; and both the humus and org anic matter not humified are 
generally more or less segregated; so that it is extremely difficult 
to select two 40 gram samples of soil which shall represent the 
a bsolute n itr ogen content to within .005 of one percent, and yet 
an error of .005 of one percent stands for 17~ pounds of nitrogen 
per acre in the surface foot where the weight is 3,500,000 pounds. 
'rhis being so, smaller differences than 175 pounds must repeat 
themselves several times in the same direction before they can be 
held to h ave critical significance in considering changes in nitro-
gen content of the soil ; and the same reasoning holds true in re-
gard to the unavoidable errors of nitrogen determinations,· al-
though it must be granted that by the l!lethod of analysis adopted 
by Professor Snyder, as explained in his paper, Studies on the 
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Nitrogen Content of Soils, errors in this direction have been re-
duced to a minimum. 
. Taking all these matters into consideration your committee 
feels that Doctor Hopkins ' use of the Minnesota data, both in the 
connection he used them and with the discrimination he exer-
cised, was fully justified, and that Asst. Secretary Hays' course in 
bringing Professor Snyders' letter into Cir. 22 was as unkind to 
Professor Snyder as it was unjust to Doctor Hopkins. 
B. Work done at Ohio Station. The President's addre~s next 
considers Bul. No. 167 of the Ohio Station. Professor Hopkins 
says : 
"Another series of soil investigations extending over more 
than twelve years to this date has been conducted by the Ohio 
Experiment Station. These experiments include the application 
of the different commercial elements of plant food, singly and in 
various combinations. Probably no plot experiments have ever 
been planned and carried on with greater care t han has been 
given to these by Director Thorne and his associates; and some 
very definite and valuable results have already been secured. 
Recently the Bureau of Soils of the United States Depart-
ment of Agriculture conducted a series of culture tests with the 
Bureau's paraffin pot and soil extract methods upon soil taken 
from these experiment plots of the Ohio Station, the purpose 
being to ascertain whether the information secured by the Ohio 
Station from the field experiments, extending over many years 
could not be essent ially duplicated by 20-day cultures in paraffin 
pots and in soil extracts. The results obtained from the soil at 
Wooster, Ohio, have been prepared for publication by the 
Bureau of Soils and published without modification by the Ohio 
Station as Bul. No. 167. 
Because of the damaging influence upon agricultural science 
and practice that is sure to result from the continued publica-
tion of bulletins such as this and others issued directly by the 
Bureau of Soils, a frank and somewhat complete discussion of 
the data reported and of the conclusions drawn becomes an 
imperative duty." 
In Cir. No. 22 of the .Office of the Secretary, Asst. Sec. Hays, 
in referring to the matter here underconsideration, says: 
''In an open letter, dated March 26, 1906, addressed to Pro-
fessor Charles E. Thorne, Director of the Ohio Experiment 
Station, copies of which were sent to the Secretary of Agri-
culture, Members of Congress, and various Station directors 
throughout the country, Doctor Hopkins charged-
(1} That the field results of the Ohio Station, as stated in 
Bul. No. 167 of that Station, do not agree with the results 
obtained by the pot culture and the water culture methods of 
the Bureau of Soils. 
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(2) That in order to show an apparent agreement between 
the results of the field experiments of the Ohio Station and the 
results obtained by methods of the Bureau of Soils, material 
data regarding nitrogen cultures have been suppressed by that 
Bureau. 
(3) Inferent ially, Doctor Hopkins charged that the Ohio 
Station authorities were not responsible and did not stand for 
the results set out in Bul. No. 167 of t hat Station, and per-
mitted the conclusions to be included in the said bulletin with-
out their endorsement. 
After a careful investigation and a thorough examination 
of the records and correspondence per taining theret o, I have 
found that none of the above charges are justified or war-
ranted." 
In this circular there is also a sta,tement by the Chief of the 
Bureau of Soils, which considers, in the form of a reply, both 
Doctor Hopkins' letter of March 26 to Professor Thorne, refer-
red to by Asst. Sec. Hays and Cir. 105 of Illinois Station. In 
this statement the following occurs: 
" Professor H opkins, in his letter of March 26 to Professor 
Charles E . Thorne , recalculates the results of the Ohio Agri-
cultural ExperimeniJ Station wheat yields for nine years and 
those Dbtained by the Bureau •of Soils with pot and water 
culture experiments and after comment ing on the comparison 
between these recalculated results makes the following state-
ment : 
'Considering this almost absolute disagreement between 
the Bureau of Soils' 'rapid-fire' results and the Ohio Station's 
nine years' field worlc, it is at least surprising to find that the 
identical data from which the above tables are constructed can 
be manipulated so as to furnish figures regarding which the 
following statements can be made by the Bureau of Soils." * * * 
The statements to which r efer ence is here made are as f()l-
lows : 
and 
''The general conclusions from the fiel d experiments, bot h 
a.t the beginning in 1894 and in their more advanced stages, are 
in agreement with those from the experiments carried on by 
the method of basket cultures and in soil extract. (Ohio Bul. 
167, p. 116. ) 
" The results of the two investigations a t Wooster and 
Strongsviile leave no reasonable doubt that the pa.raffin pot 
method does give results in harmony with the average results 
obtained by t he much longer timed experiment in the field. It 
thus has unquestionable value as a practical method for in-
vestigat ing the manurial requirements of a soil. (Ohio Bul. 
167, p. 122.)" 
42 
Professor Whitney, clearly admits the disagreement, in part 
at least, referred to above to which Doctor Hopkins calls his 
attention and in explanation he says: 
"That Professor Hopkins is wholly unjustified in his com-
parison between the field results of the Ohio Station and the 
results obtained by the methods of the Bureau, and in charg-
ing manipulation of t he figures is obvious from a careful read-
ing of Bul. 167 of the Ohio Station and the following state-
ments. 
The Bureau's work in Ohio . .. . was not carried on in the 
act ual soil of the fertility plots . .. . since this would have 
seriously disturbed the condi tion of the plots, ... . The soil 
· actually used was from an unoccupied piece of land, which had 
been manured a short time previously, situated about one-half 
mile from their fertilizer plots, and from a similar piece of land 
somewhat nearer the plots,... . 'rhe soils are described on p. 
93 of Bul. 167 of the Ohio Station. 
A single set of samples of about five pounds each was taken 
from each of the fertilizer plots for a comparative test in the 
wire baskets, but a week of heavy rain ancl a leaky greenhouse 
spoiled the results. Since, therefore, the only soil available for 
the basket cultures had rece ntly received a heavy application 
of manure, it did not seem advisable to Professor 'I' horne to 
make any test for nitrates~ On the other hand Professor 
Hopkins' method of calculating what the effect of nitrate 
would have been if used alone, by subtracting the results o! 
the separate effects of ·pota'3h and phosphates and attributing 
t he remainder to nitrate is wholly unscientific and unjustifiable 
" 
. By the side of these statements of Professor Whitney it is 
· proper' to quote from p. 91 of Ohio Bul. No. 167 the following 
statement of the Bureau of Soils: 
' 'The aim of this work has been to determine how nearly 
t he results given by t.he B ureau's method mentioned above, 
when applied to the Wooster soil, correlated wi th tho e obtained 
by Director Thorne in his crop-rotation studies in the field. 
The results obtained, togethe!' with a comparison of these with 
Director '!'horne's results for his five-year rotation experimen ts , 
and some theoretical discussion of the properties of the Wooster 
soil make up the present paper . 
.An excellent general agreement is shown by the basket 
and aqueous-extract method on the one hand and those of the 
plot experiments on the other." 
In contrast with this quotation from Ohio Bul. 167 it is 
proper to place the more recent statement of Professor Whitney 
in Cir. No. 22 from the Office of the Sec. of Agr. , p. 4: 
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"Although the soil actually used · was carefully and spe-
cifically described in the bulletin, Professor Hopkins under-
takes a detailed and direct comparison of the results obtained 
- with it to the results obtained on t he fertility plots, a com-
parison so obviously improper that it was not attempted by the 
authors of the bulletin." 
Referring now to this discussion of the data in Bul. 167 of 
the Ohio Station, it is stated preparatory to considering Table 1, 
·that: 
''The first series of baslmts was planned to determine the 
effect of the three most important fert ilizer constituents: 
ni trogen, potash and phosphorus and of lime and stable manure. 
All of these substances were used alone and in combination 
with one another." 
Notwithstanding this statement, phosphoric acid is the onl y 
element of the three important fertilizer constituents used alone 
which is included in the table. As long as the influence of both 
nitrogen and potash, alone as well as in combination, was actually 
determined and was one of the main objects of trial, it seems 
very unwise not to have included the results in the table, even 
though it might not be desirable to use them in the discussion. 
Referring to T able 1 it is said: 
" From these data the following conclusions may be drawn: 
1. Neither acid phosphate (No. 2, Table 1) nor sulphate of 
potash (No. 3, Table 1), in the proportion used is distinctly bene-
fica! in itself." 
This statement is clearly justified, so far as the acid phos-
phate is concerned but, as the results for potassium sulfate alone 
are not included in the table, there is no basis for the conclusion 
regarding the influence of this fertilizing ingredient unless it be 
assumed that because the acid phosphate alone had been found to 
produce no effect, or an injurious one, the effect observed from 
the use of acid phosphate and s ulfate of potash together is legiti-
mat ely ascribed to the effect of the potash salt. To draw the 
conclusion from such evidence, h owever, would seem to be con-
trary to Professor Whitney's s tatement quoted above from Cir. 
~0 . 22: 
"That it is wholly unscientific and unjustifiable to calculate 
the effect of ni trate by subtracting the results of the separate 
effects of potash and phosphate and attributing the remainder 
to nitrate .. , 
In conclusion No. 2 of the bulletin a similar course of reason-
ing has been adopted with reference to the influence of nitrate 
of soda. The language is as follows: 
44 
"2. Nitrate of soda when used in combination with one or 
both of the above named salts (Nos. 4, 5, 6 Table 1) produces a 
well marked increase in growth, the improvement amounting to 
f roin 29 to 42 per cent by transpiration and from 46 to 62 per 
cent by green weight." 
The use of the singular form of the verb in this sentence, 
along with the fact that the influence of neither phosphoric acid 
nor potassium sulfate were found to be distinctly beneficial, leaves 
it a fair inference that the observed increases may in the author's 
opinion be properly ·attributed to the nitrate used, and yet no 
results alone appear in the table. 
It should be stated in this connection that in discussing the . 
data of Table 1- in Cir. 105 of the Ill. Station and in computing 
the values for his Table 2, Prof. Hopkins nowhere subtracts the 
separate effect of one ingredient from the combined effect of two 
or more ingredients and attributes the remainder to another 
ingredient if used alone. He subtracts the effect of one ingredi-
ent, phost>horus for example, from the effect of a group of 
ingredients, as NP, and r egards the difference as the effect of 
NP over P, or the effect of NP over KNP. He does not call 
these differences the effect of N, in the first case and the effect of 
K in the second. 
A critical comparison of the Bureau's Table 1 and of what is 
said in the bulletin in the conclusions regarding the table with 
Professor Hopkins' T able 2, relating to the data of the paraffin 
baskets, will show that the data of Professor Hopkins' Table are 
only- more definite numerical expressions of the statements framed 
in the conclusions of the Bureau's bulletin and that there is com-
plete· accord between the two methods of statement. In other 
words, Professor Hopkins' table does not contradict the language 
r elating specifically to Table 1 of Bul. 167. 
The bulletin's Table 1 shows that P alone, added to ordi-
nary soil decreased the green weight .01 gram and the text stat-
mentis that P is not distinctly beneficial. Professor Hopkins' 
table expresses the same fact. 
The Bureau's Table 1 shows that PK, added to ordinary 
s oil increased the green weight .8 gram. The text states that K 
is not distinctly beneficial. P r ofessor Hopkins' table shows that 
the effect of PK was greater. than Palone by the amount .81 gram 
(the difference between .8 and - .01). 
The Bureau's Table 1 shows that NPK, added to ordinary 
soil, gave an increase over untreated soil, of 3.6 grams green 
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weight. The text says NPK produced a marked beneficial effect. 
The table also shows that NP~ added to untreated soil gave an 
increase of 2. 7 grams in green weight. The text says NP pro-
duced a well marked increase. Professor Hopkins' table indicates 
that NPK produces a gain over NP of · . 9 gram in green weight 
(3. 6 minus 2.7), etc., etc. 
There is an equally close agreement between Professor Hop-
kins' results and the data in the Bureau's Table 1 for the other 
series, as well as with the text discussing that table and since 
Professor Hopkins uses the same method in comparing the effects 
of fertilizers on yields from the field plots, which were placed in 
comparison with the Bureau's method, no criticism can be urged 
on tbe ground of incorrect methods of calculating the results. 
If the soil used for the Bureau's method was not comparable 
with the soil of Professor Thorne's rotation plots, nothing need 
be said, or should in fact be said, as to agreement or lack of agree-
ment between the effect of fertilizers. Since such a comparison 
was a definite object in undertaking the work·, it is very unfortu-
nate that some plan was not devised by which comparable soils 
could have been obtained. Since Professor r:I,horne's rotation 
series contained seven plots of one-tenth acre each, to which no 
fertilizers had been applied during the nine years experimentation, 
it would appear that soil from the plots would have been more 
suitable for the study than recently manured soil taken from a 
field half. a mile distant. The removal of thirty pounds of soil 
from each of seven tenth-acre plots could certainly be accom-
plished without seriously affecting the plots for further compara-
tive studies. 
There is another p~ragraph in Bul. 167 of the Ohio s ·tation, 
p. 101, which reads as follows: 
"More comprehensive experiments carried on with extract 
of another sample of this (Wooster) soil taken from a strip 
along the ends of the plots devoted to the five-year rotation 
experiment gave further valuable results. This soil sample 
was compared by means of basket cultures with the one 
described and used in the experiments already detailed 
(Bureau's Table 1, we suppose), and produced approximately the 
same growth. The results given in Table IV are, therefore, 
comparable with those just given. " 
If the Bureau of Soils had not said in the paragraph just 
quoted, that the experiments referred to are comparable with 
those of Table 1, they must at least be admitted to be more speci-
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fically applicable to the field plots than those made with soil 
taken from half a mile distant. The results, therefore, of Table 
IV may be compared with the field plots as given below, consoli-
dated with Prof. Hopkins' Table III of Cir. 105, Ill. Station: 
"CoNSOLIDATION .oF TABLES IV AND XII oF OHIO BuL. 167 AND TABLE 
III (b) OF ILL. CIR. 105. 
Bureau of Soils. 
No. of Field Yield Percentage Variation 
Plot Fertilizer Gain only Table IV Table XII Trans- Green Trans-
piration Weight piration 
5 N 1.41 I 32.2 I 32 63.5 3 K 1.48 10.5 29 - 1.3 
9 NK 1.97 36.5 57 70.9 
2 p 6.96 13.6 8 22.9 
8 PK 8.98 34.2 35 35.6 
6 NP 11.13 .... . . 
I 
78.8 
11 NPK 14.42 48.2 39 82.0 
Order of effectiv~ness, omitting Plot 6, NP, because of blanks. 
5 N 1 3 3 4 
3 K 2 1 2 1 
9 ~K 3 5 6 5 
2 p 4 2 1 2 
8 PK 5 4 4 3 
11 NPK 6 6 5 6 
In this grouping of tables it has seemed proper to include 
the nitrogen treatment, notwithstanding Professor Whitney's ex-
planation for having omitted it; /iTSt, because all Of the facts are 
present and it can be omitted by anyone who so desires; second, 
because in spite of the accusation that Professor Hopkins intro-
duced values which were not comparable, having been improp-
erly computed, it is a fact that he has made absolutely no com-
putation to introduce the nitrogen or any other series different 
from the computation adopted by the Bureau in constructing its 
own tables. Table IV is introduced because the soil sample from 
which the extracts were prepared may be expected to be much 
more nearly comparable with the field plots in comparison than 
the soil samples used in Table I. The green weights are intro-
duced with the transpiration because both metho_ds are supposed 
to indicate the character of the soil and are sometimes, in the 
bulletin, used interchangeably. 
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If the nitrogen.series is omitted, togetherwith the NP series, 
in which there are blanks, the relative efficiencies, as indicated 
by the different methods are as given below. 
TABLE OF RELATIVE EFFICIENCIES. 
3 K 1 1 2 1 
9 NK 2 4 5 4 
2 p 3 2 1 2 
8 PK 4 3 3 3 
11 NPK 5 5 4 5 
From this grouping it is seen that the O:Q.ly marked agree-
ment is jn the results of the two transpiration values, which 
;;tgree throughout with themselves, but do not agree with the re-
sults of the field trials. Neither is there an agreement between 
the field trials and the green weights of series IV. 
In the table of efficiency given in Ohio Bulletin 167 by the 
Bureau of Soils the values stand as given in the next table: 
TABLE OF RELATIVE EFFICIENCIES. 
Bul. 167 Water culture Plot Fertil- Field Method method No. izer Trans-
Grain Straw pi ration 
------ --- ---
2 p 3 3 2 
3 K 1 1 1 
6 PN 5 5 5 
8 PK 4 4 3 
9 KN 2 2 4 
12 PKN 6 6 6 
It is only fair to state that the agreement is much more ap-
parent to the eye in glancing at this table because of the com-
plete duplication of figures in the columns "grain" and "straw" 
under the field method than would otherwise be · the case. By 
the transpiration data of the water-culture method there are 
three agreements and three disagreements. They are divided as 
evenly as could possibly be done. With the paraffin pot results 
·held ineligible as evidence by Professor Whitney because the 
soil used had been recently manured and was taken from a field 
half a mile distant from the plots with which the comparison was 
to be made, and with the evidence equally divided, for and 
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against agreement of the two methods in the ~ase where the soil 
is held by the Bureau to be comparable with that of the field 
plots, there should be no difficulty in deciding in regard to the 
justice of Professor Hopkins' contention that there is lack of 
real agreement between the indications of the Bureau's methods 
and the field methods as practiced at the Ohio Station on the 
rotation series of plots. This conclusion is not in accord with 
Asst. Sec. Hays' report in Cir. 22 of the Office of the Sec. of 
Agr., where he says: 
"Doctor Hopkins charged-(1) That the field results of the 
Ohio Station: as stated in Bulletin 167 of that Station, do not 
agree with the results obtained by the pot-culture and water-
culture methods of the Bureau of Soils." 
And concludes, after stating two other charges: 
"After a careful investigation and a thorough examination 
of the records and correspondence pertaining thereto, I have 
found that none of the above charges are justified or war- · 
ranted." 
The second charge Doctor Hopkins is quoted as making is: 
"(2) That in order to show an apparent agreement of the 
field experiments of the Ohio Station and the results obtained 
by the Bureau of Soils material data regarding nitrogen cul-
tures had been suppressed by that Bureau''. 
Nitrogen determinations were made by the Bureau and the 
result for nitrogen alone is given in 'rable XII of Ohio Bul. 167. 
But it is not used in stating the relative efficiencies in Table XVI 
of the same bulletin. Other data from Table XII were, how-
ever, used in constructing Table XVI, and no statement is made 
showing why this should be omitted. It has been shown above 
that the disagreement is made almost complete by introducing 
the nitrogen results in the table of relative efficiencies. Not-
withstanding this it should probably be admitted that Doctor 
Hopkins was hardly warranted in using the specific language : 
''By some oversight or foresight the test with nitrogen 
alone is not considered by the Bureau of Soils." 
We submit, however, that it would have been much more 
nearly in the spirit of true scientific investigation to have made 
in the bulletin the explanation which Professor Whitney gives . 
in -Cir. 22 . The third accusation with which Cir. 22 charges 
Doctor Hopkins reads: 
"(3) Inferentially Doctor Hopkins charged that the Ohio 
Station authorities were not responsible and did not stand for 
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the results set out in Bulletin Hi7, and permitted the conclu-
sions to be included in the said bulletin without their indGrse-
ment. " 
To show Professor Thorne's opinion regarding bulletin 167 
Professor Whitney quotes , in Cir. No. :i2, of the office of the 
Sec. of ·Agr., his letter of October 14~ 1905, which reads: 
''I have carefully studied the report on the basket-culture 
soil investigations which have been made by your Bureau in 
cooperation with th is Station , during the past season, and I 
believe that this method of inv-estigation will be found to be a 
very useful adjunct to the methods hitherto emp-loyed in the 
studies of soils. I am so fully convinced or this point that I 
shall endeavor t o procure,· for this Station, the erection of a 
b uilding to be devo ted exclusively to soil investigations with a 
view to making use of your method as one of the leading fea-
tures of t he worlc" 
After quoting Professor Thorne's letter Professor Whitney 
closes his remarks on the work at the Ohio Station, as follows: 
" There seems to be no necessity for further comment upon 
Professor Hopkins' treatment of the Ohio Station matter". 
It is, however, only just to call attention to the fact that this 
is the only reference which Professor Whitney gives in which 
Professor Thorne expresses any opinion regarding the matter 
under consideration and that in this letter Professor Thorne's 
conclusions relate only to the character of the methods used and . 
not to the data which the Bureau obtained with them, or to the 
conclusions drawn from these data. 
Your committee has requested Professor Thorne to express 
his views regarding the matter under consideration and it sub-· 
mits herewith his letter as a part of its report. In this letter 
Professor Thorne says: 
" I am in receip t of your favor of the 17th (January) and 
will reply as follows. In the tirst place I would request a care-
ful reading of my preface to bulletin 167, from which it will be 
seen that I nowhere accept the wire-basket method as a sub-
stitute for field experiments, especially where that method is 
limited to a single season's work. What I say is this: " 
Professor Thorne here quotes from the preface directly and 
from page 91 of the bulletin and then says: 
"Had the Bureau of Soils adheredstrictlytotheabovestate-
ment there would have been no reasonable ground for criticism, 
and while I recognized in the manuscript of bulletin 167 a ten-
dency t o claim more than the daiia justified, I did not consider 
the matter one which den1anded my interference, deeming- it 
sufficient to let the reader draw his own conclusions. It will be 
50 
observed that this bulletin is not published in form adapted to 
the use of the ordinary farme~, and hence it was not distri-
buted to our general mailing list.'' 
This quotation from Prof. Thorne's letter and the further ex · 
planations as to his position in the matter given in Cir. 70 of the 
Ohio Station (Exhibit G) is a sufficient reply to accusation No. 3, · · 
which Asst. Sec. Hays states Professor Hopkins made and which 
he found to be not "justified or warranted." 
~ C. On the Teachings of the Bureau of Soils in General: The 
President's address next discusses what he regards the baneful 
influence resulting from the fallacious and erroneous teachings 
widely distributed among practical farmers in Farmers' Bulletin 
No. 257. Professor Hopkins summarizes the teachings of this 
bulletin in the following language: 
''1. All ordinary soils, including so-called exhausted soils, 
contain sufficient plant food for good crop yields, and this sup-
ply will be indefinitely maintained , without the addition of any 
of the plant food elements. 
''2. Most agricultural plants, and probably all of them ex-
crete substances that are poisonous to the plant furnishing the 
excreta. Weeds are poisonous or excrete substances that are 
poisonous to agricultural plants. So-called exhausted soils con-
tain substances that are poisonous to all agricultural plants. 
"3. The fertilizers we add to the soil have their effect up-
on these toxic substances and render the soil sweet and more 
healthful for growing plants. It is through this means that 
·our fertilizers act rather than through the supplying of plant 
food to the plant. 
This is the way stable manure and green manures act. This 
is the principal office of nitrate or soda, potash, and phosphoric 
acid. 
"These are the plain teachings of Farmers' Bulletin 257. 
Professor Whitney believes that there are cases in which fertil-
izers do act as plant food, although he states that among all the 
hundreds of soil samples examined by the Bureau of Soils, from 
nearly all sections of the United States, none has been found 
that is deficient in plant food." 
After carefully examining the literature relating to soil fer 
tility published by the Bureau of Soils since, and including, Bull. 
22, your committee is of the opinion that the above quoted state-
ments from the President's address fairly represent the teach-
ings of ·the Bureau of Soils as expressed in its literature. It is 
furthermore the opinion of the committee that even though these 
statements be true there is little in the body of agricultural know-
ledge or in its practice, and less of thoroughly demonstrated sci-
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entific truth, which at the present time can be placed in their sup-
port. . 
In this connection, however, it is proper to state that your 
committee heartily approves of the investigations being made by 
the Bureau on the presence and nature of toxic substances in soils, 
as well as of other new lines of work there in progress. Although 
dissenting from the conclusions above stated as having been 
drawn by the Bureau from this work, we commend the efforts of 
the Bureau in endeavoring to approach old problems from new 
points of view. 
Further along in the President's address he says: 
''There is one other point that I feel compelled to mention: 
After pointing out the benefits of fallow cultivation, Professor 
Whitney says: There is another way in which the fertility of 
the soil can be maint.ained, viz., by arranging a system of rota-
tion and growing each year a crop that is not injured by the ex-
creta of the preceding crop. 
"Exactly the opposite of this is true. The rotation of crops· 
is a means for the depletion of soil fertility even more rapidly 
than can be accomplished by a one-crop system. Nitrogen is the 
only plant food element that canthus be added to the soil (an un-
necessary addition according to the Bureau's theory), and this 
only in rotations that include legume crops; and the only soil 
whose productiveness can thus be maintained (and this usually 
at low yielding power) is on sloping land whose surface soil is 
washed away in proportion to the exhaustion of the plant food 
elements and whose subsoil is as rich or richer than the surface. 
"On page 22 of Farmers' Bulletin No. 257, there appears an 
erroneous and very misleading statement concerning the rota-
tion experiments at Rothamsted, in the following words: 
''In other experiments of Lawes and Gilbert they have main-
tained for fifty years a yield of about 30 bushels of wheat con-
tinuou~ly on the same soil where a complete fertilizer has been 
used ...... With a rotation of crops without fertilizers they have 
also maintained their yield for fifty years at 30 bushels, so that 
the effect of rotation has in such case been identical with that 
of fertilization." 
Referring to this matter Asst. Sec. Hays says in Cir. 22: 
"Further, in an address delivered by Doctor Hopkins in 
Washington, D. C., on November 7th, 1906, before the Associa-
tion of Official Agricultural Chemists, .... the following direct 
charge was made by Doctor Hopkins: 
(4) The statement of Professor Whitney in Farmers' Bulle-
tin 257 of the U. S. Dept. of Agri., in regard to the results of 
wheat culture and rotation experiments at Rothamsted, is er-
roneous and misleading. 
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I have investigated this charge and have gone over the pub-
lished records of the Rothamsted Station. I find that the state-
ment of Professor Whitney, as found in Farmers' Bulletin 257 
is fully justified by the said records, and I conclude that tlle 
criticism of Doctor Hopkins is .not warranted." 
An examination of the Rothamsted publications at hand con-
firmed the correctness of Dr. Hopkins' quotations and justified his 
criticism. 
Nevertheless it appeared best to your committee to write. di-
rectly to Director A. D. Hall, of the Rothamsted Experiment Sta-
tion, requesting an expression of his views relative to this mat-
ter, as he has access to all of the data referred to and ~s more in-
timately familiar with them than probably any other man now 
living. His reply is as follows: 
Harpenden, Feb. 4th, 1907. 
I have carefully considered Professor Hopkins' address 
which he had sent to me, arfd as far as regards the Rothamsted 
experiments his criticism of Professor Whitney's treatment of 
our figures is quite justified. I cannot agree with Professor 
Whitney's reading of the results on the Agdell field in the least. 
The figures he quotes for wheat are hardly justifiable as approx-
imat ions and are in spirit contrary to the general tenor of the 
particular experiment. Comparing the yield of the manured 
and unmanured plots in the. rotation field for t he last tive co::n-
pleted courses and reducing them to the standard of the manur-
ed plot= 100 we get: 
Swede Turnips 
Barley 












In wheat the average on the manured plots is 37.1 bushels 
per acre, on the unmanured plots 26.2 bushels per acre. Of 
course 26 .2 is a remarkably good return for wheat on land with-
out manure for so long, but as the turnip crop practically fails 
and the clover or bean crop is also very small there are really 
only two crops in every four years on the unmanured land. 
Again, the manured plot only gets its fertilizer once in four 
years and the wheat is taken after three crops have already 
been removed since the fertilizer was applied. 
Wheat is undoubtedly better able to stand soil exhaustion 
than any other of the crops we grow; as the res ults show other 
crops, particularly the turnips, make a very poor show on the 
unmanured land under rotation. 
The following table shows the results obtained in the last 
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complete rotation, 1900-1903, and compares them in the case of 
cereals with the manured and unmanured plots grown continu-
_ously. 
1900 1901 1902 1903 Swedes, Barley Clover Wheat Tons Bu. Tons Bu. Per 
Acre Per Acre Per Acre Per Acre 
I Rota-~ Rota- IContin - ~ Rota- ICon tin-~ Rota- ICon tin-




I . 79 I 22.1 
1 24.oo 29.4 





0.00 27 .9 I 26.8 
Thus the manured plots under rotation are but little better 
than those grown continuously. The unmanured rotated plots, 
however, are now practically cropped only in alternate years, 
and in the matter of cultivat ion condit ions are all in their favor. 
In my opinion the results on the Agdell rotation field, when 
the comparison between fertilized and unfertilized plots is not 
complicated by any consideration of other factors introduced by 
continuously growing one crop on the same land, are directly 
contrary to Professor Whitney's idea that rotation can do the 
work of fertilizers 
(S igned) Yours sincerely, 
A. D. HALL. 
Your committee is of the opinion that this letter gives abund-
ant justification for the position taken by Professor Hopkins 
that the theory of maintenance of the soil fertility through rota-
tion of crops is not supported by the data of the Rotbamsted Ex-
periment Station, as quoted by Professor Whitney, and shows 
that the Director of the Rothamsted Experiment Station will give 
as little sanction to Asst. Sec. Hays' statement regarding this 
matter, as expressed in Cir. No. 22, as he does to the conclusions 




E XTRACT FROM OHIO CIRCULAR 70 
DIRECTOR CHARLES E. THORNE. 
In the introduction of Bulletin 167 the object of the work was 
outlined by the Bureau of Soils in the following paragrapbs:-
"For many years plot experiments on the problems of pro-
ductiveness in agricultural soils have been in progress at 
Wooster, Ohio, on the farm of the Ohio Agricultural Experi-
ment Station. These experiments, carried on under the direct 
supervision of Prof. C. E. Thorne, have been so carefully plan-
ned and have extended over so long a series of years that t he 
recorded results are very valuable fur comparative studies. 
"The Bureau of Soils, desiring to determine whether the 
results obtained by its wire-basket and aqueous extract meth-
ods of studying the productiveness and manurial requirements 
of soils were in accord with those secured through plot experi-
ments, found in the records of the Wooster experiments a valu-
able means to this end.'' 
I. COMPARISON OF FIELD RESULTS vVITH THOSE 
OBTAINED BY THE BUREAU OF SOILS. 
The field experiments, w_ith which it was proposed to com-
pare the wire-basket method, were begun in 1893, in a five- year 
rotation of corn, oats, wheat, clover and timothy. Five tracts of 
land were employed, in order that each crop might be represent-
. ed every season. The work was begun by plahting corn on one 
tract in the spring of 1893 and sowing wheat on another in the 
fall of that year. 
It was deemed advisable to select for the preliminary basket 
work soil as nearly as possible of the same character as the origi-
nal soil upon which the field work was located, but which bad not 
been subjected to treatment with fertilizers; accordingly a sample 
of soil was taken, with my approval, not from the area actually 
under experiment, but from land of the same general character. 
I have seen no reason to believe that this point has materially 
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affected the outcome of the test; but a duplicate test, on a small 
scale, was made on extracts of soils taken from two of the experi-
ment plots. (Bulletin 167, page 112). 
In the wire-basket test on the soil first mentioned the ad-
dition of phosphorus seemed to have a depressing effect on the 
yield, and the Bureau of Soils called attention to the fact that 
similar depressions had followed the use of this substance in two 
notable cases in the station's field experiments. Attention was 
also called to the cumulative effect of the fertilizers in the sta-
tion's field tests, and it was stated that for this reason the later 
results obtained in these field experiments should not be compar-
ed with those obtained in the basket and bottle cultures (Bulletin 
167, page 108) and yet just this comparison was attempted, with 
bottle cultures, on page 115 of the same bulletin, and on page 
116 the following conclusions were reached: 
"It appears from these considerations that, while, as in the 
case of all work of this kind, there are a few discrepancies, the 
general conclusions from the field experiments, both at the be-
ginning in 1894: and in their more advanced stages, are in agree-. 
ment with those from the experiments carried on by the meth-
ods of basket cultures and cultures in soil extract." 
This conclusion is repeated by the Chief of the Bureau of 
Soils in his preface to Ohio Bulletin 168 (page 122) as follows: 
" The results of the two investigations at Wooster and 
Strongsville leave no reasonable doubt that the paraffin pot 
method does give results in harmony with the average results 
obtained by the much longer timed experiments in the field. It 
thus has an unquestionable value as a practical method for in-
vestigating the manurial requirements of a soil. But it also 
has been shown to be a valuable instrument of research which 
will probably enable plot experimenters in the future to save . 
many years of labor, although in no way can it be regarded as 
supplant ing or depreciating t he more certain results which long 
time plot experiments alone can furnish." 
The statements in this and other publications of the Bureau 
of Soils have given opportunity for uncertainty as to what was 
actually in the minds of the authors, and in an address, delivered 
as President of the Association of Official Agricultural Chemists, 
afterwards published as Circular 105 of the Agricu~tural Experi-
ment Station of the University of Illinois, Dr. Cyril G. Hopkins 
justly criticises the above conclusions as not being justi ed by the 
facts published. 
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II. SUPPRESSION OF THE NITROGEN DATA. 
Dr. Whitney states, in Circular 22, that it did not seem advis-
able to me to make any test with nitrates on the soil used for the 
basket cultures reported in Table 1 of Bulletin 167, thus implying 
that no such tests were made in that series, although it is stated 
on page 94 of Bulletin 167 that: 
"The first series of baskets was planned to determine the 
effect of the three most important fer t ilizer constituents: nitro-
gen, potash and phosphorus, and of lime a.nd stable manure. 
All these substances were used alone and in combination with 
one_ another*** The results of t~is series are given in Table I." 
These statements leave us in doubt ·as to whether separate 
tests were made with nitrate of soda and muriate of potash; but 
as to my position in the matter I would say that the very meager 
effect produced in this station's field experiments by the use of 
nitrogen or potassium, except when combined with phosphorus, 
had led me to doubt the usefulness of separate applications of 
either of these elements on ordinary soils, either in field or labor-
atory, and . because of this doubt such applications have been 
omitted from the field experiments planned and put into opera-
tion during recent years. 
This fact, however, that the full effect of a fertilizing element 
may only be realized when it is combined with one or more other 
elements, makes some such method of computation as that which 
Dr. Hopkins has employed essential to a correct understanding of 
the real outcome of the test. As Dr. Whitney says, in Circular 22: 
'' * * It is conceded by all authorities that the effects of a 
fertilizer a.re not usually additive, but that the influence of one 
fertilizer almost invariably modifies the effec~ which a second 
fertilizer would have, had it been added alone. " 
This is precisely the point aimed at in Dr. Hopkins' method of 
calculation. He has not attempted to compute average values 
for the different elements by his calculation, but shows that the 
effect of any element will depend upon the combination in which 
it is used. 
III. - RESPONSIBILITY FOR CONCLUSIONS. 
As has already been stated, Bulletin 167 of the Ohio Experi-
ment Station was prepared by the Bureau o£ Soils, but was pub-
lished by the station. In my preface to this bulletin I did not in 
set terms disclaim responsibility for the conclusions arrived at in 
the bulletin, assuming that its acknowledged autho~ship was suf-
ficient on that score. 
